An analysis of the general content, grade placement, and philosophy of state courses of study in arithmetic for grades one to six. by O'Connor, Catherine M & Macero, Mary H
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1951
An analysis of the general content,
grade placement, and philosophy
of state courses of study in
arithmetic for grades one to six.
https://hdl.handle.net/2144/10620
Boston University
BOSTON UNIVERSITY 
SCHOOL OF EDUCATION 
Thesis 
AN ANALYSIS OF THE GENERAL CONTENT, GRADE PIACEI~IENT, AND 
PHILOSOPHY OF STATE COURSES OF STUDY IN ARITHMETIC 
FOR GRADES Ol'l'E TO SIX 
Submitted by 
Catherine M. 0 1 Connor 
(A.B. Emmanuel College, 1939) 
and 
Ivlary H • 1-'Ia. cero 
(A.B. Tufts College, 1943) 
In partial fulfillment of requirements for 
the degree of Master of Education 
1951 
. ) 
APPHOVED BY 
irst Reader: Robert L . Burch , Associate Professor of Educati on 
Second Reader: DoEa~d D. Durre ll , Professor of Education 
AOKNOw!EDGEMENT 
Sincere appreciation is expressed to Doctor Robert 
L. Burch, Professor of Education, Boston University, for 
his guidance in the preparation of this thesis. 
' I \ 
. ' 
TABLE OF CONTENTS 
CHAPTER 
I. 
II. 
III. 
IV. 
v. 
STATEMENT OF THE PROBLEM: • • • • • • • • • • • 
Justification • • • • • • • • • • • • • • • 
Definitions of terms used 
A REVIEW OF LITERATURE • • • 
. -· . . . . . . . 
. . . . . . .. . . 
Introduction • • • • • • • • • • • • • • • • 
Causes underlying revision • . . . . . . . . 
Previous studies • • • • • • 
Studies in arithmetic ••••• 
S lllnill.a ry • • • . • • • • • • • • 
PROCEDURE • • • • • • • • • • • • 
• • • • • • 
• • • • • • 
. . . . . . 
. . .. . . . 
FINDINGS OF THE STUDY . . . .- . . . . . . . . 
Format of the courses of study • . . . . • • 
Grade placement of topics • • • • • • • • • 
Basic ideas underlying courses of study • • 
SUNivlARY AND CONCLUSIONS • • • • • • • 
Summary of the findings . . . 
Conclusions • • • • • • • • 
Suggestions for further study 
. . . . . . . 
. . . . . . 
. . . . . . . 
BIBLIOGRAPHY . • • • • . . . . . . 
APPENDIX A. 
APPENDIX B. 
• • • • • • • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • • • • • • 
PAGE 
1 
1 
3 
5 
5 
6 
16 
21 
26 
28 
38 
38 
49 
67 
80 
81 
88 
89 
90 
97 
99 
LIST OF TABlES 
TABlE 
I. General Content of Courses of Study Examined •• 
IIA. Number of States ~ecommending Rote Counting in 
Grades I to III • • • • • • • • • • • • • • • 
IIB. Number of States Recommending Rational, Ordinal, 
and Serial Counting in Grades I to III • • • • 
III. 
IV. 
Number of States Recommending Reading and 
Writing Numbers in Grades I to VI ••• • • • 
Number of States Recommending Addition in 
Grades I to VI • • • • • • • • • • • • • • • • 
V. Number of States Recommending Subtraction in 
VI. 
VII. 
VIII. 
Grades I to VI • • • • • • • • • • • • • 
Number of States Recommending Teaching of 
Multiplication in Grades III to VI ••• 
Number of States Recommending Teaching of 
Division in Grades III to VI • • • • • • 
Number of States Recommending Fractions for 
• • • 
• • • 
• • • 
Grades I to VI • • • • • • • • • • • • • • • • 
IX. Number of States Recommending the Telling of 
PAGE 
39 
50 
51 
53 
55 
58 
60 
61 
64 
Time in Grades I to IV • • • • • • • • • • • • 66 
X. Sections of the Courses of Study Examined 
vfuerein the Underlying Principles Were 
Expressed . . . . . . . . . . . . . . . . . . 69 
- - --- "-=11==== 
CHAPTER I 
STATE1·1ENT OF THE PROBLEM 
The purpose of this study is to present an overall 
picture of current trends in arithmetic by an analysis of 
the general content, grade placement, and philosophy of 
available state courses of study in arithmetic for grades 
one through six issued since 1939. 
JUSTIFICATIOli 
The schools of today are faced with the problem of 
educating its ch ildren for successful living in a constantly 
changing society. To solve this problem the schools are 
striving to reconstruct their prog;mms. 1\iorton and Norton 
state that "The rewriting of courses of study represents 
the response of the schools to new demands which are an 
outgrouth of rapid changes in our mode of life. 1111 
A more specific reason for this study is the fact 
that, since arithmetic is directly associated with everyday 
living, the arithmetic program must change as society 
changes in order to be functional. Furthermore, arl thmetic 
is considered to be one of the major causes of failure and 
1/ John -K. Norton and Ivia.rgaret A. Norton, Foundations 
of Curriculum Bulld:Lng, Ginn and Company, Boston, .. 1936, p. 3 
:1' 
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non-promotion in the schools,1/ ~herefore, revision of the 
present arithmetic program to discover possible remedies 
for this situation is recommended. 
I 
Another justification of this study lies in the fact 
that the writers are members of a committee for the proposed 
revision of the course of study in arithmetic in the city of 
Somerville. They feel that this examination of state 
.. 
courses of study vtill be of immediate value to them and to 
their committee in their undertaking. 
Finally, this analysis is undertaken because the 
revision or reconstruction of any program demands a thor-
ough knowledge of prevailing course content, objectives, 
and educational principles. Bruner says, 
The plea here is for a more accurately determined 
and . realistic understanding of actual conditions in 
American education and in each individual community 
on the thesis that such understanding is absolutely 
vital to the success of any program of educational 
improvement whether that improvement is concerned 
with one individual., \vi th a classroom, \'lith a com-
munity, or with the country at large • . The cause of 
genuinely progressive education has probably suffered 
as much from lack of such understanding and the info2-
mations basic to it as from any other single factor.-7 
1/ Leo J. Brueckner, and Foster E. Grossnicld.e. How 
to Make -Arithmetic Meaningful, The John C. Winston Company, 
Philadelphia, 194 7, p. '· 50 
2/ Herbert B. Bruner, and others. What Our Schools 
Are Teaching, Bureau of Publications, Teachers College, 
Columbia University, New York, 1941, p. 4 
2 
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In view of this fact, the writers hope that this 
study will provide arithmetic revision committees with 
some background material -vrhlch is a prime requisite before 
work can be done on the actual revision of any course of 
study. It is further hoped that this material gleaned 
from an analysis ,of courses used throughout the country 
will present a comprehensive picture of existing ideas 
and practices. 
DEFINITIONS OF TERMS USED 
Curriculum and course of study. The vrriters accept 
the following definitions of these terms as set forth in 
the Twenty-ninth Yearbook of the National Society for the 
Study of Education: 
The curriculum may be defined as the totality of 
subject_ matter, activities, and experiences which 
constitute a pupil's school life. The course of 
study is the manual usually in pamphlet -form, which 
sets -forth for the teacher such items as the objec-
tives, and content of a given subject, and the 
activitii~ and books to be used to accomplish desired 
results .-1 
Format. In this analysis the term "format11 refers 
to the general make-up or arrangement of the content of 
the courses of study as well as to the actual content of 
l/ R. L. West, Charles E. Greene, and W. A. Brownell. 
Twenty-riinth Yearbook of the National Society for the Study 
of Education, Public School Publishing Co., Bloomington, 
Illinois, 1926, p. 65 
these courses. 
Grade Placement. Throughout this investigation, 
''grade placement" shall be interpreted as meaning the 
grade or age level where a specific topic is to be intro-
duced, treated, or concluded. 
Philosophy. For this study the writers accept 
Krug's i/ theory tbat philosophy and point of view· are 
synonomous; and that phi.losophy in courses of study refers 
to any statement or statements of general principles, 
objectives, aims, etc., which indicate what the curricu-
lum builders are trying to do. 
l/ Edward A. Krug. Curriculum Planning, Harper 
and Brothers Publishers, New York, 1950, p. 56· 
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CHAPTER II 
A REVIEW OF LITEBA TURE 
INTRODUCTION 
Since the beginning of the twentieth century educa-
tional leaders have expressed dissatisfaction with the cur-
riculum content and practices of the American school. As a 
result of this discontent, a nation-wide movement was inau-
gurated. National committees were set up to investigate 
and attempt to reform the curriculum.lf Stimulated by the 
work of these national committees, cities and states through-
out the country organized thei.r own committees for the pur-
pose of reviewing and appraising their curricular programs, 
for discovering outstanding practices, and for reconstruct-
ing their programs of study. The result of these efforts 
at curriculum revision by cities and states was a sudden 
increase in the number of courses of study produced within 
a short time. In the preface to Alice Miel's book, Caswell 
-
explains this phenomenon by stating that "in many cases the 
writing and official authorization of courses of study have 
been considered the principal and adequate means of curricu-
1/ Elwood P. Cubberley. Public Education in the 
United States, Houghton Mifflin Company, .Boston, 1934, 
p. 542 . 
5 
lum. change. "l/ 
Further evidence of this curriculum construction 
activity is given by Bruner in the following statement: 
It is true also that there baa been unprecedented 
activity in curriculum making during the last few 
years. Prior to 1923 fewer than 1,500 courses of 
study had been published in the United States. In 
arriving at the figure of 1,500 any two pages in .a 
superintendent • s report that were labelled _1 Course of 
Study' were dignified by the name of course-of study 
and counted. In a large majority of the cases the so 
called 'Courses of Study' consisted of little more 
than a listing of the pages which pupils were required 
to cover in their textbooks. As a result of the tre-
mendous activity in the course of study construction:~ 
particularly during the last five years, the Curricu-
lum Construction Laboratory of Teachers Coll,.ege now 
has in its files more than 35,000 courses.g; 
CAUSES UNDERLYING REVISION 
As has been stated above, the chief factor prompting 
the curriculum reconstruction movement was dissatisfaction. 
The outstanding reason for this discontent among educators 
was the failure of the curriculum to fulfill the purposes 
of education. This failure was due to numerous causes. 
Included among these causes were: (1) the over-burdening of 
' -
the curriculum, (2) the lag of the curriculum, and (3) the 
failure of the curriculum to provide adequately for 1nd1v1d-
11 Alic~ Miel. Changing the Curriculum, D. Appleton-
Century ·Company, Inc., New York, 1946 
g,j Herbert B. Bruner. uWha t Have the Schools Done?'' 
. J 
Teachers College Record, 35:310-311, January, 1934 '~ 
6 
ual differences. 
The over-burdening of the curriculum ..... A constant 
criticism of the curriculum has been that it is over-loaded 
with out-moded subject-matter. Reluctance on the part of 
educators to discard any phase of a subject once it has out-
lived its usefulness has created this situation. 
Reeder verifies this by saying, 
• • • after a subject has secured a place in the 
curriculum, it has been like pulling teeth to elim-
inate it or any part of it. Scores of new subjects 
have come into the curriculum of the elementary 
school, the secondary schools, and the college but 
only a few of them have been eliminated. Many of 
these subjects or parts of them are retained long 
after the need for them has passed away. They are 
kept intact by conserya,tism, \'Torship of tradition, ! 
and vested interests .ll 
Also following this trend of thought, Taba says, 
Much of what we have in our curriculum was intro-
duced for some reason. • • • Once established tradi-
tion helped to maintain these subjects even if the 
reasons for their introduction may have proved to be 
mistaken or had disappeared, as seems to be the case 
with ancient languages, and certain portions of math-
ema. tics. ~lore-over, in view of the new demands and 
insights, the inclusion of any subject is the matter 
of its relative value, for it is not" too far-fetched 
to maintain that the period of general education is 
too brief to include anything ~t cannot be justi-
fied as valid or significant.$,./ 
11 Ward G. Reeder. A First Course in Education, 
The :Macmillan Company, New York, 1950, p. 351 · 
Y Hilda Taba.. "General Techniques of Curriculum 
Planning 11 , Forty-fourth-Yearbook of the National Society 
for the Study .. of Education, Chicago, 1945, p. 93-94 
Another reason for the over-burdening of the currie-
ulum lies in the evolution of the curriculum itself and in 
the method employed by the school to adapt the curriculum 
to the demands of society. 
Since the national schools were first organized the 
purposes of education have altered. In the beginning read-
ing, writing, and a knowledge of the Bible were considered 
the prime requisites for a person, but it was soon realized 
that a knowledge of numbers was also a necessity and arith-
metic was added to the program• In much the same way, other 
subjects, e.g., language and grammar, geography and history, 
were included in the program of study as the need for them 
was expressed by the public. As the years passed, historic 
events and adventures in science brought about changes in 
society which in turn presented to the school many new prob-
lems and responsibilities which were formerly relegated to 
the home. The existing curriculum did not adequately pro-
vide a solution for these problems because its scope was too 
narrow. 
Reeder writes, 
Regarding this development it will suffice to say 
that the school subjects have become more and more 
numerous as society bas become more and more complex 
and as the increasing congestion of home duties bas 
caused the responsibility for the education of chil-
dren to be shifted more and more from the home to 
the school. Facility in reading and writing and a 
knowledge of the Bible, which were the curricular 
8 
requirements of the earliest schools, ~~d not long 
suffice to meet entirely social needs.ll 
Concerning these added duties of the school, Otto 
states, 
• • • the school bas assumed much wider functions 
and responsibilities than it did even thirty years 
ago. The progress in social organization and the 
accompanying changes in the general conditions of 
living have tended to shift the burden for rearing 
and training children more and more from the home to 
the school. In response, the school curriculum has 
expanded ••• . • The modern school is no longer a 
mere place for academic instruction, for all aspects 
of child development are now the concern of the 
school. The schools have undertaken to direct many 
sides of juvenile life formerly controlled by the 
home, the community, the state, the church, or other 
agencies of organized society. These new ventures 
and widened functions of the school have inevitably 
created additio~~ burdens for the administrator and 
for the teacher.~ 
To meet these new responsibilities the school was 
forced to change its purpose. The goal of the school now 
was not only to convey knowledge and skill in the tool 
subjects, but also to prepare pupils to live as useful 
citizens in a growing democracy in which successful living 
depended largely on ·-the ability to adjust intelligently to 
situations in everyday life. The accomplishment of these 
ends necessitated the expansion of the curriculum. This 
1/ Reeder, op. cit., p. 347 
Y Henry J. Otto. Elementary School Organization 
and Administration, D. Appleton-Century Company, · Inc., 
New York, 1944, p. 3 · 
9 
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broadening of the curriculum consisted of adding new 
courses to the existing program. 
In reporting_ this practice, Cubberley writes, 
••• by 1875 it had become the established 
practice in curriculum making to add new subjects 
of study in response to the new and changing , 
demands of that period, but the old_~ubjects were 
retained and taught much as before.~ 
This addition of new materials and methods without 
subtraction of out-moded subject matter content resulted 
in an over-loaded program of work. It was not long before 
educators began to recognize the shortcomings of adhering 
to this congested curriculum. Teachers soon found it 
almost impossible to impart all the knowledges and skills 
outlined in the program of study. Failure and confusion 
on the part of pupils were widespread. The injustices of 
the curriculum had become so apparent by 18902/ that 
various studies were undertaken to rid the program of all 
aimless and out-dated subject matter and to reduce it to 
one of minimum essentials. 
In ·. l911, Cubberley rela tea, the C.bmmi ttee on the 
Economy _of Time in Education was appointed to examine the 
school program .:f6r the :r'6llowing purpose: 
. ·-. 
to effect an ·: e.conomy of_.time in the school 
l/ Cbbberley, op. cit., p. 539 
2/ _ Ibid., p. 5~ 
i.O 
j_j_ 
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through the employment of scientific methods in the 
determination of socially worth-while instructional 
materials, their proper grade placement, their 
organization to fit the life-needs of pupils and 
the elim:i,nation of subject matter no longer of real 
worth."l/ 
-
An analysis of life's needs and social usefulness 
was advocated as the basis for determining curriculum 
content.:?:./ 
The work of this committee prompted a number of 
individuals to undertake studies based on life activities 
in specific subject matter areas. Among these were Thorn-
dike's investigation of Handwriting in 1910; the analysis 
of the content of history books by W. C, Bagley and Harold 
Rugg in 1916; "'i{. N. Anderson's spelling vocabulary based 
on actual correspondence in 1917; and the investigations 
by J, R. Clark and Harold Rugg of socially worth-while 
elements in arithmetic between 1915 and 1918.~/ In the 
1920's, Bobbitt, Charters, and Hara~ started in~estisa­
tions based on an analysis of the 11actual activities of 
mankind. u~/ From the analysis of various life activities, 
l/cubberley, op, cit., p. 544 
g/J. Minor Gwynn. Curriculum Principle and Social 
Trends, The Macmillan Company, New York, 1950, p. 147 
~/Ibid., p. 147-148 
4/ -
- Ibid., p. 151 
..2/:Franklin Bobbitt. How to Make a Curriculum, 
Houghton Iviifflin Company, Boston, 1.924, p. 9 -. - -
they attempted to discover those areas of activity common 
to the greatest number of people. Their idea was that the 
content of the curriculum should be of such a nature that 
it would provide children with knowledge gained from 11 doing 
and experiencing"l/ activities closely allied with adult 
needs. 
It was soon made evident by these studies that the 
curriculum could be shortened and useless material could 
be eliminated only through a complete reorganization of 
the old program based on this social utility theory. 
Consequently, usage and practical value became the deciding 
factors in justifying the inclusion or elimination of sub-
ject ma~ter or phases of a subject. 
The lag of the curriculum. One of the most disturb-
ing elements in the American school has been the existence 
of a gap between the lessons, the J.earner, and life. Otto 
contends that, 
' . ' 
••• the school is not giving children the kind 
of training which is needed, not only for effective 
participation in modern civilization but for a thor-
ough comprehension of that civilization so that 
proper direction may be given to subs~quent develop-
ments in the organization of society.~ 
l/ Bobbitt, op. cit., p. 60 
?J Otto, op. cit,, p. 12 
The twentieth century has witnessed phenomenal 
changes and, as a direct consequence of them, the schools 
of America have undergone a transformation in theory and 
practice. The scope of education has been broadened; 
educational opportunity has been extended to 11all the 
children of all the people 11l./ and the school has had to 
modify and expand its curriculum to serve this heteroge-
neous population. 
Despite this transformation in education, an 
appraisal of educational procedures reveals that the 
curriculum of the school is still lagging 11 behind social 
conditions and social needs. ugj 
Gwy~/ declares that the school falls to provide 
youth with adequate opportunities for thorough vocational 
training and a clear vision of the world he lives in and 
the problems he will encounter. He further states that 
youth has little or no understanding of such vital problems 
as America's role in world trade, co-operative buying and 
selling, conservation, and racial prejudices. Education 
·has also failed in the development of democratic habits 
1J . Wlillam H. Smith. All the Children of All the 
People, -The Macmillan Company, New York, 1912 -
gj Reeder, op. cl t., p. 348 
~/Gwynn, op. cit., p. 122-123 
II 
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and attitudes. Gvzynn offers t he following as evidence of 
this default: 
"Many students have shown an alarming lack of 
interest in leisure-time activities, such as reading 
and hobbies, in habits of thrift, in consideration for 
their neighbors and associates, and in a desir~ 1to improve themselves and continue their growth, 11~ 
Further evidence of this gap between life and the 
curriculum is offered by Rugg Who asserts that many present-
day curricula are entirely out of harmony with modern objec-
tives of elementary education, and hence make it relatively 
impossible for children to attain the goals which have been 
assigned to the elementary school of the twentieth century.~ 
As a result of this condition, there is a growing 
realization among leading educators that the major task of 
the school is to reduce the lag between the instruction 
given in the schools and the needs of American life to the 
smallest possible dimensions,J/ This lag, they feel, can 
best be reduced by a constant revision and evaluation of 
the curriculum and courses of study, 
The failure of the curriculum to provide for indi-
vidual differences. Another factor that has influenced 
l/ Gwynn, op. cit., p. 136 
21 Harold Rugg. "Curriculum lvia.king: Past and Present, 11 
T\'Tenty-sixth Yearbook of the N.S,S,E. Public School Publish--
ing Co., Bloomington, Ill., Part I, Section 1 
.?JI Cubberley, ..:O;...~;::P~·--=C.::i'-='t..:.• , p , 548 
the revision of the curriculum is the realization that all 
children do not have similar capacities for learning. \'lith 
this in mind the curriculum had to be revised with consid-
eratibn for the varied interests and abilities of individ-
uals. Otto says, 
During ·the past three decades educational leaders 
in this country have waged a ceaseless campaign to 
rescue the individual child from the engulfments of . 
routinized mass .methods in education. Although no 
actual tabulation is at hand, it may not be too erro-
neous to state that more time and effort in educational 
research and more space. in professional literature has 
been given during the past twenty or more years to the 
study of individual differences than to any other sin-
gle topic •••• Knowing the individual thoroughly and 
then dealing with him accordingly has become~~ almost 
universally accepted principle of education.ll 
The idea that the curriculum of the traditional 
school was based on the fact that all students were pos-
sassed of the same natural endowments or could be made so 
by education is brought out by Reeder when he states that 
• • • the way in which they were to be made alike 
'~s through similar subject matter presented in the 
same manner. With these views in vogue it is easy to 
see how the old-time school came to be subject-matter-
centered and how the individual pupil came to be 'the 
forgotten man'. Pupils were regarded as 'funnels' into 
which the same kind and amount of subject matter we2~ 
to be 'poured' and at the same rate for each pupil.~ 
Due to compulsory education and child labor laws 
an increase in the school population bas brought together 
l/ Otto, op. cit., p. 60 
21 Reeder~ op. cit., p. 354 
:15 
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in the same class, groups of children of varying capacities 
for learning requiring differentiation of teaching methods 
oftener than the presentation of different subject matter. 
However, if the needs of the pupils demand it differences 
in both areas m:u.st be practiced. In revising the curricu-
lum, therefore, a variety of methods and materials geared. 
to meet the needs of all pupils must be included. 
PREVIOUS STUDIES 
A review of research reveals that a tabular analysis 
of courses of study and any other curricular materials and 
bulletins issued as guides for t he classroom teacher pre-
sents the most comprehensive view of school practices and 
principles. 
This systematic review of course s of study ves first 
employed by the Committee on the Economy of Time in 1911, 
and since then has ·been used extensively by curriculum 
committees and i ndividuals as t he preliminary phase to 
evaluating and reorganizing courses of study. 
In 1922, ReinoehJ.l/ analyzed forty-four state courses 
of study for rural elementary schools. In his study, .. he 
. ]a/ Charles M. Reinoehl. _Analytical Survey of s -tate 
Courses of Study for Rural Elementary Schools, Office of 
Education, Bulletin No. 42, Government Printing Office, 
Washington, 1922 
1.6 
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listed the topics which were common to nearly all state 
courses of study, such as: the general objectives, the or-
ganization of the one-teacher schools, and the selection of 
subject matter. He pointed out numerous deficiencies in the 
programs and indicated how improvements could be made. 
In preparation of their Second Yearbook on the ele-
mentary school curriculum, the Department of Superintendence 
reviewed eighty-five representative city, county, and state 
courses of study in use in thirty-three states. Their inves-
tigation revealed that a large percentage of current courses 
of study contained no statement of specific aims and objec-
tives in subject courses.l/ 
The next two years witnessed the appearance of t""10 
other analytical studies. These studies by Kyt~/ and DyerJ/ 
were concerned with the grade placement of materials in ele-
mentary courses of study. Kyte'~/ study consisted of an 
1/ Th.e Elementary School Curriculum. Second Yearbook 
of the N. E. A., Department of Superintendence, 1924, p. 81 
2./ George c. Kyte. "Variations in the Organization o:r 
the Elementary Courses of Study in History11 , Educational Ad-
ministration and Superyision, 13:361-376, September, 1927 
:;;/C. A. Dyer. 11 The Placement of Poems in the Grades," 
In Franklin Babbitts Curriculum Investigations, Supplementary 
Education Monographs, No. 31, University of Chicago, Chicago, 
1926, p. 181-202 
~ Kyte, loc. cit., p. 533-46 
1.7 
examination of a representative group of fifty-three courses 
of study published since 1920. After listing the most com-
mon history material for each grade, he concluded that there 
was a large disagreement in grade placement. 
Dye~ determined the placement of poems in the 
grades by analyzing one hundred fifty courses of study. A 
list of poems for each grade from Grade I to Grade VIII was 
compiled and ea"Q"h poem \'laS assigned to the grade for which 
it was most frequently recommended. Dyer found thirty-six 
poems ivhich had a range of six grades. 
This · technique was again used in 1926 when Stratemeyer 
and Bruner.2/ evaluated nine thousand courses of study for 
kindergarten and the first six grades. Criteria were set up 
by research students for rating the courses of study. 
Points of strength or weakness of 498 courses of study were 
listed. On the basis of these each subject was evaluated 
and judged. The result of this rating was a discovery of 
two hundred of the best courses of study. 
Harap)/ made a study of 242 courses of study .produced 
1/ Dyer, gp, cit., p. 181-202 
21 Florence B. Stratemeyer and Herbert B.- Bruner. 
Rating Elementary School Courses of Study, Bureau of Publica-
tions, Teachers College, Columbia University, New York, 1926 
:!J/ Henry Harap. "A Critique of Public School Courses 
of Study 1928-1929, 11 · J.ournal of Educational Research, 
21:109-119, February, 1930 
18 
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in 1928-1929. He studied t he typography, the inclusion of 
objectives, the form of t he unit of work, the inclusion of 
tests, and provisions for individual differences. This 
study was a purely subjective evaluation to discover 
certain important curriculum trends. 
Two years later Harap and Bayne1/ colla bora ted to do 
a follo\v-up study. They examined 317 course of study bul-
letins from seventy-two representative school organizations. 
Tnis study was really a further inventory of the status of 
the curriculum-making movement as it was reflected in the 
published courses of study of city and state school systems. 
The most revealing conclusion from this analysis was the 
important role of the teacher in curriculum making and the 
absence of fusion and integration of subject matter. 
Lindah12/ substantiated t he above findings when he 
examined fifty-seven courses of study in history for Grades 
4, 5, and 6 for the period 1928-1931. He concluded that in 
actual practice the fusion of history and geography did not 
exist to any appreciable extent. 
l/ Henry Harap and A. J. Bayne. "A Critical Survey 
of Public School Courses of Study Published 1929-1931, 11 
Journal of Educational Research, 26:46-55, September, 1932 
2/ H. 1-!. Lindahl. nHistory in the Intermediate 
Grades, u Elementary School Journal, 32:257-265, December, 
1931 .. 
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Harapl/ undertook a third study in 1935 which con-
sisted of a survey of three hundred courses of study from 
about 125 school organizations. Of these two hundred 
seventy were examined thoroughly. This study revealed 
tha t committee procedure was almost universal in curricu-
lum making. Production committees were always found and 
general and central committees occurred fairly frequently. 
Classroom teachers still continued to play the leading role 
in curriculum making . He also reported that the courses 
were more functional and that m1its of work were based 
more and more upon social experiences. Integration and 
fusion, especially in social studies, vre.s a significant 
curriculum trend. This was in marked contrast to his pre-
vious findings and to Lindahl's study where integration 
and fusion were only theoretical and did not r eally exist 
in actual practice. 
In 1932, Beaucham~/ compared the subject outlines 
and specific aims of one hundred elementary school. science 
courses and discovered that t he subject-matter did not 
coincide with the aims. 
l/ Henry Harap. "A Survey of Courses of Study Pub-
lished in the Last Tl'IO Years, 11 Journal of Educational 
Research, 28:641-656, ~ay, 1935 
21 "V/ilbur L . Beauchamp. "Instruction in Science, 11 
National Survey of Secondary Education, Bulletin No. 17, 
Monograph No. 22, 1932, p. 8 
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Chapmanl/ analyzed the philosophy of education under-
lying courses of study. He examined 226 courses of study 
and six administrative bulletins in an attempt to discover 
ways in which recently published elementary school courses 
of study are based on a definite philosophy of education. 
He drew up a checklist of twenty-six ways in which the phi-
losophy of education may be implied. His findings indicated 
that (1) only ten courses of study definitely stated a phi-
losophy of education; (2) over half or 125 courses of study 
contained statements which could be interpreted as a philos-
ophy of education; and ( 3) general aims '\vere listed in a 
definite and comprehensive fashion in most courses of study. 
STUDIES IN ARIT~mTIC 
The 20th century has witnessed radical changes in 
the field of arithmetic. ThE:Jse are to some extent a result 
of the vast number of studies that have been undertaken to 
determine such things as the subject matter of arithmetic, 
methods of teaching, and the grade placement of topics. So 
numerous are these investigations that only those which the 
writers feel relate to the grade placement of arithmetical 
l/ A. L. Chapman. 11A Study of the Philosophy of 
Education Underlying Elementary School Courses of Study, 11 
Unpublished Doctor's dissertation, University of Texas, 
1939 
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topics and the tabular analyses of courses of study are 
summarized. 
The study which has had perhaps the greatest influ-
ence on tne placement of topics in the field of arithmetic 
was undertaken in 1927 by the Committee of Seven.1/ This 
committee conducted a series of investigations to determine 
the level at which the various arithmetical topics can be 
most effectively learned. As a preliminary step, current 
practice in 125 school systems was analyzed to gather data 
as to the grades in \'Thich different topics were then being 
taught. This analysis revealed marked differences among 
the schools as to when topics were introduced and completed. 
The committe~/ then proceeded to discover at what mental 
age children learn most effectively certain phases of arith-
metic. This was done by introducing certain topics at three 
grade levels, the grade at which the topic was most fre-
quently taught, a grade above and a grad~ below. An in tel-
ligence test, an arithmetic achievement test, and equivalent 
tests in the topic itself were administered to all three 
.1/ Carleton W. Washburne. 11 When Should We Teach 
Arithmetic?" Elementary- School Journal, 28:659-665, May, 
1928 ' 
2/ Carleton W. \'lashburne. 11 Grade .Placement of Ari th-
metic Topics~ Twenty-ninth -Yearbook of the National Society 
for the Study of Education, Fublic School Publishing Oo., 
Bloomington, Illinois, 1930, 15:641-670 
experimental groups. On the basis of this experiment the 
committee recommended certain minimal mental age levels and 
achievement scores in arithmetic necessary for effective 
mastery of various phases of arithmetic, 
The committee's finding_s were severely criticized. 
The most far-reaching criticism was made by Browne11.l/ who 
questioned the validity of the findings. He argued that 
only in schools where the committee's exact instructional 
procedure was followed would their standards apply since any 
deviation from the prescribed methods, time allotment, and 
control would be enough to invalidate the findings. He fur-
ther charged that the committee's teats were so difficult 
that a high degree of maturity was necessary to attain the 
goal set by the committee, This, in turn, raised the place-
ment of topics in some cases as much as two grade levels. 
For example, long division which was then taught in Grade IV 
was allocated by the committee to Grade VI. Brownell~/ of-
fered Beal and Grossnickle's studies on long division as 
evidence that long division can be successfully taught at 
the fourth grade level. 
11 William A. Brownell, 11A Critique of the Committee 
of Seven's Recommendations on Grade Placement of Arithmetic 
Topics, 11 Elementary School Journal, 38 :495-508, l.fu.rch, 1938 
:·· 
2/ 
- Brownell, op, cit., p. 498 
A third objection concerned the strict scoring of 
the tests. Credit was given only to entirely correct ans-
wers despite the fact that an example in the multiplication 
of decimals might be incorrect due to an error in a basic 
multiplication fact. Thus Brownell maintained that the 
committee's findings should not be considered as conclusive 
but local situations, teaching methods, and readiness should 
govern grade placement. 
Another study in the grade placement of arithmetic 
topics was carried on by Taylor!/ in 1913-1915. He con-
ducted an experiment with two first grade classes. Formal 
work in arithmetic was omitted in the first grade for the 
experimental group. As a result of his experiment, he 
concluded that the greater maturity of the children made 
the presentation of number easier in the second year than 
in the first. He further reported that tests administered 
to both groups at the conclusion of the experiment showed 
that the experimental group actually outstripped the con-
trolled group. 
Wetheringto~/ undertook a study in 1935 which also 
l/ Joseph s. Taylor. ..Omitting Arithmetic in the 
First Year, 11 Educational Administration and Supervision, 
2:87-93, February, 1916 
y Julia vletherington. 11Grade Placement of the 
Content of Arithmetic," Elementary School Journal, 37:41-46, 
September, 1936 
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dealt with the grade placement of topics in arithmetic. 
This study consisted of an analysis of ten courses of. study 
in arithmetic in order to discover the grade placement of 
topics as indicated by these courses of study. Her conclu-
sion was that there was great variation in the placement of 
topics. 
Arithmetic courses of study were also subjected to 
a tabular analysis by Gavian!/ who examined 114 arithmetic 
courses of study from all parts of the country. The purpose 
of her study was to discover how the modern arithmetic cur-
riculum provides for instruction leading to economic compe-
tence. The results of her study revealed tbat . most courses 
of study include units of work dealing with the economic 
aspects of life indicating that there is a growing conscious-
ness among educators of the importance of adapting the cur-· 
riculum in such a way that the schools will produce indiv-
iduals who have an understanding of and are capable of coping 
with the economic problems that occur in every~y life. 
l/ Ruth W. Gavian. Education for Economic Competence 
in Grades I to VI, Contributions. to Education, No. 854, 
Bureau of Publications, Teachers College, Columbia Univer-
sity, New York, 1942 
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SUMMARY 
In conclusion, it bas been noted that an effective 
curriculum cannot be static. It must undergo constant 
revision to keep pace with the ever-changing world. It 
must be flexible and easily adapted to the individual needs 
and interests of the child. 
Recognizing the failure of the curriculum to meet 
these requirements the schools, in the early 1900_1 s, made a 
concerted effort through the Committee on the Economy of 
Time to remedy this situation. School practices and course 
content were subjected to a critical review and were ana-
lyzed carefully to eliminate useless subject matter and to 
discover outstanding and worthwhile practices. Adult usage 
and social usefulness became the criteria governing the 
selection of subject matter. 
Following the work of this committee, curriculum 
investigations by the tabular analysis method were under-
taken by cities and towns in their efforts to evaluate and 
reorganize their courses of study. This method was later 
used by individuals and local groups to provide themselves 
with a comprehensive view of current practices and the grade 
placement suggested by cities and towns throughout the 
country. 
A summa-ry of the analytical studies considered most 
26 
pertinent to this investigation are included. 
CHAPTER III 
PROCEDURE 
A preliminary phase of this investigation consisted of 
procuring the data. A list containing the names of those in 
charge of education in the various states was compiled. The 
majority of these were obtained from Bowests1/ thesis and a 
few were secured from the World Almanac of 1950. A letter was: 
composed and sent to these persons requesting a copy of the 
State course of study in arithmetic for grades one to six. 
(See Appendix A.) Where the name of no specific person could 
be obtained the letter was sent to the State Department of 
Education. 
Replies were duly received from forty-two states. 
Materials were sent by twenty-one states and of these three 
were unusable. The Massachusetts State Department of Education 
Library and the Boston Public Library supplied fourteen more 
courses of study to be used in this analysis bringing the total 
number of curriculum bulletins or courses of study to thirty-
two. 
1 John s. Bowes. "Trends in Objectives, in Elementary 
School Social Studies as ~hown in State Courses of Study and 
State Curriculum Materials,w (unpublished Master's thesis, 
Boston University, Boston, 1949) 
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When all materials were assembled the courses of study 
were minutely examined to discover the general content • . Having 
become thoroughly acquainted with the general content of each 
course of study, a checklist was devised containing the fifteen 
items which the writers found to be most prevalent. This check-
list was then utilized to present, as accurately as possible, a 
picture of the actual make-up of the courses of study being 
analyzed. (See Table I) 
The next step in the analysis consisted of a re-examina-
tion of the courses to discover the placement or arithmetic 
items as suggested by the various states. This was done by pre 
paring a chart for each major topic and tracing its sequentdal 
development through grades one to six. Each grade was treated 
separately, e.g., The Reading and Writing of Numbers in Grade I 
treats of the extent of reading and writing of Arabie numbers$ 
Roman numbers, and United States Money in Grade I. A similar 
chart was drawn up for each of the other grades. (See Appendix 
B, Charts l--2$). Extreme care was exercised in indicating the 
place or grade where an item was first introduced and the extent 
of its treatment in subsequent grades. For example, Arkansas!! 
recommends the following development of the reading and writing 
of numbers: 
Grade I--to 100 
Grade II--to 200 
1 Arkansas, Handbook for Elementar~ Teachers, (Little 
Rock: State Department of Education, 1944 
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Grade III--to 1000 
Grade IV--to 100,000 
Grade v--to l,ooo,ooo 
Grade VI--to l,ooo,ooo,ooo 
This raw data was further analyzed and summary tables 
constructed showing the frequency of specific items at various 
levels. (See Tables II to IX). 
The third step of this analysis consist~d of discovering 
the point of view or basic philosophy underlying the courses of 
study. The courses were consulted a third time. This examina-
tion revealed that very few courses contained a statement def-
initely labeled "philosophy" or "point of view." The task the.n 
facing the writers was to uncover and select the idea or ideas 
upon which the curriculum makers had based their courses of 
st~dy. To accomplish this it was deemed necessary to delve 
into the literature pertaining to educational philosophy, 
particularly the philosophy contained in curriculum bulletins, 
to gain a clearer conception of these terms. 
The most enlightening information was offered by Krug!/ 
who claims that most curriculum builders feel the need to set 
down, at an early stage of their undertaking, some statement 
or statements of general principles designed to indicate what 
they are trying to do. He further states that, 
1 Edward A. Krug. Curriculum Planning, Harper and Bros. 
Publishers, N.Y., 1950, p. 56-5? 
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These usually take the form of "statements of point 
of view" or "statements of objectives" or some combination 
of the two. 
Such statements include the following points: (1) the 
needs and/or problems of children and youth; (2) major 
factors in our society; (3) the learning process; (4) the 
role of/the school in relation to other agencies of so-
ciety.! 
Krug cautions curriculum groups against the danger of 
trying to differentiate between objectives, outcomes, aims, and 
the like, because they are all indicators of the outcomes of 
the learning program. 
This conclusion of Krug 1 s is further substantiated by 
Chapma~ who illustrates twenty-six major places where the 
basic ideas underlying courses of study were implied or ex-
pressed in the materials studied by him. The following is a 
partial list of the places wherein Chapman found a basic phil-
osophy implied. 
Implied in Foreword 
Implied in Foreword by Superintendent 
Implied in Introduction 
Implied in Point of View 
Implied in Principles of Education 
Implied in Principles Governing Curriculum Review 
Implied in General Aims of Education 
Implied in stated Aims of Education 
Implied in Statement of Purposes of School 
Implied in Objectives of Elementary Education 
Implied in Statement of Grade Level Objectives 
Implied in Objectives for Subjects 
Implied in Subject Objectives for Elementary School 
Implied in Evaluation ~uggestions 
Implied in suggestions 'for Teachers 
Implied in Statement of Time Allotment 
1 ~., p. 56 
2 Chapman, op. ~., pp. 30-64 
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Implied in Nature of Subject Matter 
Implied in statement of the Purpose of course of study 
Implied in Statement of Philosophy of One School 
Subject 
These studies furnished the writers with a workable p'l.an 
for determining the philosophy underlying the arithmetic course 
of study. 
The courses were re-examined in their entirety and a 
card was written for each objective, general or specific, each 
aim, and any statement in the foreword or introduction which 
resembled an underlying principle. Where no aims or objectives 
or statements of any kind were given, the general content of 
the course was scanned to determine any i~ea that seemed to. 
permeate the courses of study. Approximately 947 index cards 
were compiled. 
These cards were sorted and grouped according to simil-
arity of ideas expressed. It was observed that these cards 
eould easily be assembled under eighteen specific headings. 
The following is a list of these headings with an illustration 
of how each is expressed in various courses of study. 
1. Meaning versus mechanics. 
"Emphasis should be placed upon the development 
of meaning, both mathematical and social, and not 
mere skill or memoriter work in arithmetic".!/ 
1 Missouri. Courses or Study for Elementar~ Grades, 
(Jefferson City: State Department ot Education, 1 46, P• 59) 
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2. Drill after understanding. 
"Drill or practice should be planned to insure 
the mastery of skills after understandings have been 
developed."!/ 
3. Provision for individual differences. 
"Some individualization is desirable in aritbme-
tic teaching, through adjusting rate of progress to 
the child's mental maturity and experiences, and by 
grouping children in some phases of the work and by 
providing differentiated assignments within class 
groups."Y 
4. Concrete experiences for understanding. 
"The use of visual aids • • • insures understand-
ing of new concepts and gives children insight into 
the number system. After the child has been given 
many concrete, meaningful experiences, he gradually 
develops power to work with abstract ideas of num-
ber."Y 
1 Connecticut. Education for Living, {Hartford: State 
Department of Education, 194S, p. 21S) · 
2 Wyoming. Courses of Study for Primar~ Arithmetic, 
{Cheyenne: State Department of Education, 194, p. 9) 
5. Mathematical vocabulary. 
"To build a workable vocabulary of mathematical 
terms used in quantitative thinking.nl/ 
6. Motivation. 
"Teachers should be ever alert to situations 
which will motivate, clarify meanings, and give real 
use to numbers .••Y 
7. Readiness. 
"Arithmetic· readiness should be considered by 
every teacher when guiding the learning of children 
of any new topic."Y 
8. Sequential Development. 
"Arithmetic learning is facilitated when the 
mathematical processes are presented in sequential 
difficulty steps or levels, according to the amount 
or difficulty of reasoning required for understand-
ing. u!( 
9. Integration. 
"Arithmetic is not an isolated subject, and every 
1 Connecticut. op. cit., p. 217 
2 Pennsylvania. The Elementary Course of Stu~, ~H~rrts­
burg: Department of Public Instruction, 1949, p. 299 
3 Indiana. Elementary School Guide, {Indianapolis: State 
Department of Education, 1946, p. 48) 
4 Wyoming. op. cit., P• 9 
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opportunity for incidental learning in any pupil 
experiences should be used. u.!/ 
10. social Utilitz. 
"Arithmetic should be taught not merely as •ma-
terial to be learned' but also, and more fundament-
ally, as abilities and skills to be used now and 
later. 11Y 
11. Economic efficiency. 
11Develop further competence with, and an appreci-
ation of, United States money and establish good 
habits of consumer economy.u3/ 
12. Good work habits. 
"To develop a high degree of accuracy and speed 
in the fundamental processes of mathematics and 
habits of neatness and orderly arrangement in solv-
ing problems."Y 
13. Pupil evaluation. 
"Each pupil should assume responsibility for 
self-analysis of his difficulties, for keeping a 
1 North Dakota. Course of Stud~ for the Elementary 
Schools, (Bismark: State Department o :t>Ubiic Instruction, 
1948, P• '76) 
2 Indiana. ~· ~., P• 48 
3 Ohio. The Intermediate Manual~ (Cincinnati: Cincinnati 
Public Schools, 1945, P• 59) 
4 Washington. Temporarz Guide for the Elementary School 
Curriculum, (Olympia.: Department of ~Iic Ins€ruct1on, ·1944, 
p :-.!.. 
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record or his own needs, and for learning what he 
does not know and what experience has shown to be 
useful to him. n!/ 
14. .Teacher evaluation. 
"Testing is a very valuable instrument of teach-
ing. It may be employed to show progress that has 
been made or to point out specific weaknesses of a 
class or of individual pupils."g/ 
15. Mastery of fundamental processes. 
"Increasing ability, from grade level to grade 
level, to use with skill and accuracy the four 
fundamental processes that will be needed in the 
solution of problems.nY 
16. Intelligent approach to problem solving. 
"Develop, ability to use correct processes in 
problem solving, stressing real understanding of 
the situation rather than dependence upon verbal 
clues."Y 
l Oh~o. ~· cit., p. 252 
2 Louisiana. Course or Study in Arithmetic tor Grades 
Four, Five, Six, and seven, (Baton1touge: State Department of 
Education, 1943, p. 20) 
3 Indiana. op. ill.. , p. 47 
4 Ohio. ~· ~., p. 249 
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1?. Appreciation of number system. 
"Develop·· an appreciation of how numbers have 
facilitated human progress, and of the social 
significances of arithmetic in the affairs of 
life.".!/ 
18. Estimating and checking. 
••children should learn to evaluate their own 
progress and to check their work against sound 
estimates, by approximate answers and by recogniz-
ing when answers are sensible and practical.ny 
Using these headings a table was prepared to indicate 
{1) w~ch states accept any or all of these ideas as basic to 
their program of instruction, and (2) the section of the 
courses of study in which these are expressed. (See Table X) 
The final step consisted of a complete analysis of the 
tables to show the trend of instruction in the field of arith-
me tic. 
1 Pennsylvania. ~· ~., P• 298 
2 Wyoming • .2£• ill•' p. 9 
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G.HAPTER IV 
FINDINGS OF THE STUDY 
FORMAT OF THE COURSES OF STUDY 
The primary purp~se of this study was to present a 
graph:flc picture of the actual make-up of arithmetic c·ourses of' 
study which are now being provided by state departments of' 
education. 
Table I presents an overview of the contents of these 
courses. This table presents the extent of treatment of f.if;-
teen aspects which were most commonly found in the programs 
which were analyzed. 
38 
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TABLE L-
GENERAL CONTENT OF COURSES OF STUDY EXAMINED 
Directions Provision for 
Stated for Individual Sequential 
States Philosophy Teaching Differences Development Units 
Ark. 0 s N 0 N 
Colo. 0 M s I s 
Conn. 0 M s 0 M 
Del. 0 N s 0 N 
Fla. N s s 0 M 
Idaho N N N a N 
Ill~ 0 M s 0 M 
Ind. 0 N s I N 
Iowa c: M s: 0 N 
Kan. N M s 0 N 
La. N s s· c~ s 
Me. N M s 0 N 
Mass~ 0 M s 0 M 
Minn~ 0 M s c·. M 
Miss. N M N 0 N 
Mo. 0 M s c: M 
Neb. N s s c: M 
Nev. N s M 0: N 
N.H. 0 M M 0 M 
N.Mex. N s N I s 
•• Y. N M M 0 N 
N.D. N M s 0 s: 
Ohio 0 M M a M 
Ore. N N N 0 N 
Pa. 0 M s 0 M 
Tenn. N M s 0 s 
Utah N s s c: s 
Vt. 0 M s 0 M 
va. 0 M s 0: s 
Wash. 0 M s 0 s 
Wise. 0 s s c M 
Wyo. c M s c· s 
M--Much, Many s--some N--None 
a--Complete I--Ineomplete 
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TABLE I (Cont.) 
GENERAL CONTENT OF COURSES OF STUDY EXAMINED 
States .Integration Evaluation Research Vocabulary Objectives 
Ark • . N N N s s 
Colo~ s s N N s 
conn. M N N N N 
Del. N s N s s 
Fla. M M N N N 
Idaho N s N M s 
Ill. M s N M c 
Ind. N s N N 0 
Iowa M M N s s 
Ka.n. N M N M s 
La. s s N N s 
Me. s M N M s 
Mass. M M N M c 
Minn~ M M M N c 
Miss. N s N s 0 
Mo. M M N M 0 
Neb. s M N M s 
Nev. s s N s s 
N.H. M M s M c 
N.Mex. s N N M s 
N.Y. N s N s s 
N.D. N s N M 0 
Ohio M M N · M (J' 
Ore. N N N N s 
Fa. M M N M 0 
Tenn. s M N M c·. 
Utah s M N M N 
Vt~ M M N M a 
va. s s· N M s 
Wash. s s N M 0 
Wise. M M N M 0 
Wyo. s M s M c 
M--rvtuch, Many s--some N--None 
a--complete 
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TABLE I (Cont.) 
GENERAL CONTENT OF COURSES OF STUDY EXAMINED 
Evolution ot Grade 
Enrichment Number Remedial Placement 
States Material System Measures Bibliography Outline 
Ark. · s N N N c 
Colo~ s N s s c 
conn.. N N N s c 
Del. N s s N c 
Fla. s N N s c 
Idaho N N N s 0 
Ill~ M s N N c 
Ind. N N N N c 
Iowa N s s S· c 
Kan. M c N N c 
La. N N s N c 
Me. N N M M c 
Mass. M N s s 0 
Minn. M N s s c 
Miss. s N N s 0 
Mo. M c s N c 
Neb. s s M N c 
Nev. M c N s 0 
N~H. M c M M 0 
N.Mex. N N N N 0 
N.Y. s N s M c 
N.D. s N s M c 
Ohio M 0 M s 0 
Ore. N N N s c 
Pa. s 8 M M c 
Tenn. s N N N 0 
Utah M N s N 0 
Vt. N N M M 0 
va. s N s s c 
Wash. s N s s c 
Wise. s N N M 0 
Wyo. M 0 M M c 
M--Much, Many s--some li--N one 
a--Complete 
Foibwing is a summary of the findings based on an 
analysis of each of the items in Table I. 
Stated Philosophy. Of the thirty-two courses of study 
examined eighteen {56 per cent) contained a section entitled 
11 philosophy11 or "point of view" wherein the basic ideas or 
guiding principles of the courses of study were specif'ieally 
expressed. Fourteen (44 per cent) contained no such section. 
The writers do not mean to imply that the latter were not based 
on underlying principles, but these principles were implied 
in many other sections rather than under a specific section 
labeled "philosophy" or "point of view". 
The ideas moat often expressed by the ~arious courses 
of study as being basic to their program included the follow-
ing: 
1. That arithmetic should be taught meaningfully, with 
drill being undertaken only after understanding has been estab-
lished. 
2. That readiness, motivation, and concrete experiences 
should precede the teaching of every new phase of the arith-
metic program. 
3. That arithmetic teaching should make provision for 
diagnosing pupil difficulties and for setting up a remedial 
program to care for individual differences. 
4. That another goal of the arithmetic program is to 
4:2 
develop the apility to apply accurately the fundamentals of 
arithmetic in the solution of problems. 
5. That the aritr~etic program should develop an aware-
ness of the social application of number in real life situa-
tions. 
6. That a'ri thmetic instruction should aim to develop 
in the pupil habits of neatness and accuracy as well as the 
habit of self-evalua.tion. 
Directions for Teaching. Table I reveals that twenty-
eight (87.5 per cent) of the courses offered suggestions for 
teaching. Of these, twenty (62.5 per cent) gave detailed out-
lines of steps involved in the presentation and teaching of 
the various topics in arithmetic • . Four (12.5 per cent) of the 
courses analyzed provided no teaching methods or suggested 
procedures. 
The following are examples of procedures suggested for 
the development of beginning addition and telling time. 
1. Beginning addition: 
In presenting addition for the first time, use objects, 
books, boys, girls, and chairs, to show the composite 
whole. For example, take six boys, se.parate from them 
two boys, leaving four boys; adding the two groups, we 
have six. Apply this idea to S:>number of things and in 
as many situations as possible!/ Use the addition and 
subtraction facts in problems.-
1 Tennessee. Guide for Teaching in Elementary Schools, 
(Nashville: State Department of Education, 1943, p. 64) 
2. Telling time. 
Use a large cardboard clock and let children ·move the 
hands to show position for hours and half-hours, lunch 
time, and school time. Place the days of the week on 
cards and have chl1dren place them in order along the 
blackboard ledge._/ 
Provision for Individual Differences. A cursory glance 
at Table I also reveals that the general trend in course of 
study writing is to provide a variety of teaching materials 
and methods to meet the needs of children of varying ability 
found within a single class ·~ ~ 
Twenty-seven (84 per cent) made provisions for taking 
care of the needs of individual pupils. Four (12.5 per cent) 
of these included extensive suggestions for adapting instruc-
tion and methods to the pupils' needs. Only five (16 per cent) 
of the courses failed to suggest or outline plans for accomp-
lishing this, even though in their introductory statements they 
acknowledged the need for provi ding for individual differences. 
Sequential Development. All the courses of study showed 
a graded arrangement of arithmetical topics. Of these twenty-
nine (91 per cent} of the courses presented a complete step by 
step development of each phase with minute instructions for · · 
their logical introduction, while three ( 9 per cent) were 
l. No:Dth Dakota. ,£E.• cit., p. '78 
considered incomplete due to the fact that in the outlining of 
major topics certain steps, necessary for gradual mastery of 
the whole process, were omitted. 
Units. Another general trend revealed by this study was 
the appearance of units of work in connection with the arithme-
tic of the various grades. This was in keeping with the basic 
idea that arithmetic should be taught in life-like situations. 
Twelve {37.5 per cent) of the courses outlined complete 
units revolving around the work of each grade. Nine (28 per 
cent) suggested units that could be developed in the field of 
arithmetic. This makes a total of twenty-one (65.5 per cent) 
of the courses containing units in arithmetic. The remaining 
eleven (34.5 per cent) omitted any mention or suggestions for 
building units. 
Integration. Twenty-three (72 per cent) advocated and 
suggested ways of integrating arithmetic with other subject 
matter fields, while nine (28 per cent) considered arithmetic 
as an isolated subject. 
A glance at ·Table I shows that of the twenty-three 
courses recommending integration twelve (37 .• 5 per cent) made 
specific suggestions of ways in which arithmetic could be 
integrated with other fields. 
Evaluation. The presence of tests and evaluating tech-
·niques, designed especially to aid the teacher in diagnosing 
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pupil difficulties and measuring pupil growth, was found in 
twenty-eight (87.5 per cent) of the courses examined. Of these, 
sixteen (50 per cent) of the courses contained a testing pro-
gram complete with inventory and diagnostic tests for each 
grade. Four (12.5 per cent) of the courses made no provision 
for testing or evaluating. 
Research. Despite the fact that much work has been 
carried on in the field of arithmetic, this analysis indicated 
that experimental techniques and other forms of research were 
rarely employed by the individual committees in justifying 
their gradation of topics and teaching procedures. Only three 
(9 per cent) of the courses made any reference to research and 
this was done by summarizing some of the most important researCh 
studies in arithmetic. On the basis of this, the writers 
assumed that these studies bad a direct influence on the grada-
tion of course content and the practices suggested in these 
three. 
Vocabulary. From the table it may be noted that a 
majority or twenty-five (78 per cent) of the courses of study 
gave a prescribed list of arithmetical terms to be recognized 
and learned by pupils in each grade. The remaining seven 
(22 per cent) of the courses recognized the need for develop-
ing a meaningful vocabulary in connection with the work of each 
grade, but allowed the teacher to determine the list suited to 
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the needs of her grade. 
Objectives. Fifteen (47 per cent) of the courses con-
tained complete lists of specific and general objectives of the 
subject plus grade objectives, while fourteen (44 per cent) of 
the courses analyzed listed only general or grade objectives. 
Three (9 per cent) of the courses, though they contained very 
specific statements of principles and general aims, listed no 
objectives as such. 
Enrichment Material. The analysis showed that there is 
a tendency to employ games, songs, concrete materials and 
audio-visual aids in the field of arithmetic to promote under-
standing, to facilitate learning, and pave the way for mastery. 
Table I shows that twenty-two (69 per cent) of the 
courses presented numerous illustrations of ways in which these 
materials could be utilized to enrich the arithmetic program. 
Evolution of th.e Nuraber System. Many authorities in the 
field of arithmetic are of the opinion that a knowledge of the 
evolution of numbers is fundamental to the understanding and 
appreciation of the number system. This belief, however, was 
not upheld in most of the courses in this examination as Table I 
will verify. Only eleven (34 per cent) of the courses gave any 
importance to or treatment of this phase of the arithmetic pro-
gram • . The other twenty-one (66 per cent) omitted any mention 
of it. 
4? 
Remedial Measures. The importance of a remedial program 
is universally accepted in all fields of learning. Most of the 
plans outlined for remedial work in arithmetic suggest diagnos-
Jing difficulties and reteaching the troublesome phases· of a 
process. In the courses analyzed, nineteen (59 per cent) made 
specific suggestions for handling difficulties encountered by 
individuals or groups while thirteen (41 per cent) just recog-
nized the need for remedial measures but offered no suggestions 
for carrying on a remedial program. 
Bibliography. Table I reveals that of the thirty-two 
courses examined twenty-one (65.5 per cent) recommended books 
on this subject which they felt would be helpful to the teacher 
in her work. Of these eight (25 per cent) also included lists 
of books which children might find interesting and helpful. 
Grade Placement Outline. Every course of study examined 
contained a more or less complete outline of the topics to be 
taught in each grade. Some were more detailed than others in 
that they desc.ribed the approach to and development of each 
step in a process, e.g., Missouri, Vermont, Minnesota, Pennsyl-
vania, and North Dakota. 
GRADE PLACEMENT OF TOPICS 
To present a picture of the grade placement of topics 
as suggested by the courses o~ study analyzed, summary tables 
were constructed to show where the various phases of a process 
were introduced, concentrated on, and mastered. An analysis 
of these tables reveals the following facts. 
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TABLE IIA 
NUMBER OF STATES RECOMMENDING ROTE COUNTING 
IN GRADES I TO III 
Rote Counting by 
l's 2's 3•s 4's 5's lOts 
Gradel 
Counting to 
12 1 
20 1 6 
24 3 1 
25 1 
30 1 
50 1 1 
100 21 1 11 14 
Indef. 7 4 3 2 
Grade II 
Counting to 
20 2 
30 2 
50 2 2 100 9 15 1 17 17 150 1 1 1 1 200 1 1 1 1 300 1 
500 2 
1000 2 
Inde:t:.-. 8 4 3 3 3 
Grade III 
C<ountingto 
100 2 3 2 ' 150 l 1 1 1 1000 5 
Inde~-. 3 8 7' 6 7 8 
I 
' 
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TABLE IIB 
NUMBER OE STATES RECOMMENDING RATIONAL, ORDINAL, 
AND SERIAL COtniTING IN GRADES I TO III 
Rational Ordinal Serial 
Grade I 
Counting to 
2 1 
3 2 
5 8 
6 2 1 
10 2 4 
30 1 1 
31 1 2 
50 3 
100 3 
Inde:f. 14 6 16 
Grade II 
Counting to 
3 2 
10 6 
20 1 
31 3 
100 2 
300 1 
Inde:r·. 8 5 4 
Grade III 
Counting to 
3 1 
5 1 
10 1 
12 1 
40 1 
100 1 
1000 1 
Inde£'. 2 3 
. Boston !J:-:ivon1itv 
Sch()CJ r: r(:.1r ..• J -n 
r ~ ... ' : . 
.: 
Rote, Rational, Ordinal, and Serial Counting. Tables 
IIA and IIB indicate that there is little consistency in the 
matter of counting in Grades I to III. Few courses of study 
give specific suggestions as to the extent of counting beyond 
Grade I. 
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TABLE III 
NUMBER OE STATES RECOMI!ENDING READING AND 
WRITING NUMBERS IN GRADES I TO VI 
I II III IV l v VI 
' 
Readina: to 
9 3 
10 1 
50 2 1 
100 22 16 
200 2 
300 2 
500 4 
1,000 3 22 1 
9j000 1 
9,999 3 
10,000 3 7 1 
100,000 4 2 
1,000~000 16 11 4 
10,000~000 1 1oo;ooo;ooo 2 
1,ooo,ooo,ooo 5 14 Indef. 2 3 2 4 10 11 
Writin6 to 
9 3 
10 1 
25 1 
50 1 1 
100 19 18 
200 2 
300 2 
' 500 2 
1~000 3 22 1 
9,;ooo 1 
9j999 3 
1o,;ooo 3 7 1 
-1oo;ooo 4 2 1;ooo;ooo 16 11 4 1o;ooo~ooo 1 
· 1oo;ooo;ooo 2 
1,ooo,ooo,ooo 5 14 
Indef. 2 3 2 4 10 11 
Reading and Writing of Numbers. Table III reveals that 
both the reading and writing of numbers are closely allied in 
most courses of study. The following is the grade placement 
advocated by the majority of the courses analyzed. 
Grade I to 100 
Grade II to 100 and over 
Grade III · to 1000 and over 
Grade IV 
--
to 1,000,000 
Grade v 
--
to 1,000,000 and over 
Grade VI 
--
to 1,ooo,ooo,ooo 
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TABLE IV 
NUMBER OF STATES RECOMMENDING ADDITION 
IN GRADES I TO VI 
I II III IV v VI 
Concrete experiences 
with facts · 
Under 10 30 
Mastery of facts 
Under 10 12 13 
Over 10 17 
All facts 31 22 
Adding by endings 7 23 
Single column 20 27 32 
Columns 
No Carrying 
2 digits 15 30 
3 digits 20 ' 
Carrying 
2 digits 28 32 
3 digits 20 30 
4 digits 20 
5 digits 7 
With Gaps 14 
u.s. Money 3 18 30 
Checldng 18 20 19 
Extension of Skills 28 26 
. 
Addition. Table ~V reveals that concrete experiences 
with addition facts having sums under ten are concentrated in 
Grade I, while mastery of facts with sums under ten is recom-
mended by twelve (37.5 per cent) of the states. Mastery of 
all the addition facts is advocated by seventeen (53 per cent) 
of the states for Grade II with all states indicating complete 
mastery of all addition facts in Grade III. 
Adding by endings is stressed in Grade III by twenty-
three (72 per cent) of the state courses examined. 
Single column addition is introduced in Grade II by 
twenty (62.5 per cent) of the states with fifteen (47 per cent) 
of these having double columns without carrying. Most states, 
however, allocate addition of two and three digit addends to 
Grade III, with carrying being introduced here by twenty-eight 
(88 per cent) of the states and being extended into Grade IV 
by all the states. 
While a few states start addition with United States 
money in Grade II the greatest emphasis on . this phase of add-
ition is placed in Grades III and IV. 
The table also reveals that checking is fi r st mentioned 
in Grade IV by more than half of the courses analyzed and con-
tinued through Grade VI. The method suggested for checking 
addition in the majority of courses is to add in the opposite 
direction, i.e., columns added downward are checked by adding 
upward, and vice ~ersa. 
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The extension of all skills in addition is recommended 
for Grades V and VI by the ma:n·mri ty of the courses. Regarding 
the extension of skills, the North Dakota course of study 
suggests the following: 
Grade V: "Ability to use the four fundamental processes 
with integers in computation and problem solving.nl/ 
Grade VI: 11Accuracy in the use of the four fundamenta.l 
processes in computation and problem solving.n2/ 
l. North Dakota. ~· cit., p. 91 
2. Ibid. P• 93 
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TABLE V 
NUMBER OE STATES RECOMMENDING SUBTRACTION 
IN GRADES I TO VI 
I II III IV v VI 
Concrete experiences 
with :facts · 
Under 10 30 
Mastery of :facts 
Under 10 12 14 
Over 10 17 
All facts 31 23 
u. s. Money 3 28 28 
No Borrowing 
2 digits 17 31 
3 digits 31 
Gaps 19 
Borrowing 
2 digits 27 31 
3 digits 2'Z 30 
4 digits 25 
5 digits 15 
Gaps 18 
Checking 24 ·· 20 20 19 
Extension of skills 28 26 
Subtraction. Table V indicates that the work in sub-
traction as suggested by most of the courses of study is close-
ly allied with the work in addition. A comparison of Tables 
IV and V shovrs this to be especially true in the introduction. -J. 
and treatment of facts in Grades I to IV. 
Like column addition of two and three digit addends, 
subtraction of two and three digit numbers is also placed in 
Grade III, with borrowing being introduced here by 27 (84 per 
cent) of the states and continued in Grade IV by all states. 
Checking in subtractiGn is introduced by 24 (75 per cent) 
of the states in Grade III and continued through the other 
grades. 
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TABLE VI 
NUMBER OF STATES RECOMMENDING TEACHING OF 
!KULTIPLICATION IN GRADES III TO VI 
Gr. III. ~. IV. Gr. V. Gr. VI. 
Facts 
3's 5 
4 1 s 1 
5's 18 
S's 3 
8's 1 
9 1 s 1 21 
lO's 1 1 
12's 2 
Inder-. 3 7 
Rev. 28' 26 
Single Multiplier 
Carrying 18 28 
No Carrying 25 30 
2 Digit Multipliers 
Carrying 3 24 
No Carrying 3 25 
3~4 Digit Multipliers 27 24 
Zero Difficulties 25 22 
Short Method by 
10~ 100, 1000 4 23 11 14 
Checking 16 15 
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TABLE VII 
NUMBER OF STATES RECOWilENDING TEACHING OF 
DIVISION IN GRADES III TO VI 
Gr. III Gr. IV Gr. V Gr. VI 
Facts 
3's 9 
41 s 1 
5 1 s 16 
61 s 2 
8's l 
9's 23 
12's 1 
Inde.f". l 5 14 10 
Single Divisor 
Even 23 32 
Uneven 3 25 
Carrying 21 
No Carrying 24 
Checking ll 16 18 15 
Form 
Long 12 19 
Either 2 
2 Digit Divisor 
10, 11, 12 l 
Over 4 18 15 
3 Digit Divisor 13 23 
Zero Difficulties 20 16 
Multiplication and Division. In this analysis it was 
i 
noted that most state, advocate the simultaneous introduction 
and development of multiplication and division facts. This is I 
verified by Tables VI land VII, which show that about half of the 
states advocate teaching the multiplication and division facts 
tl~ough the 5's in Grade III and the completion of all facts in 
Grade IV. 
Most states allocate the introduction of multiplication 
and division by a single digit to G~ade III and their completion 
to Grade IV. 
While 18 (56 per cent) of the states introduce carrying 
in multiplication in Grade III, most of them postpone carrying 
in both multiplication and division to Grade IV. 
Table VI further indicates that multiplication by two 
i 
digits, with and withqut carrying, is relegated almost wholly to 
I 
Grade IV with only t~ee (9 per cent) of the states introducing 
I 
it in Grade III. Multiplication by three and four digits to-
i 
I gether with zero difficulties and checking are assigned to 
Grades V and VI by mo~t states. The table also shows that the 
short method of multiplying by 10, 100, and 1000 is concentr~ted 
in Grade IV and continued through Grades V and VI. 
There is a tendency in the courses examined to stress the 
. I 
development of the long division process with one-place divisors 
I . < This practice is recommended by 12 3?.5 per cent) of the states 
in Grade III and 19 (d9 per cent) of the States in Grade IV. 
6 2 
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Two and three digit divisors with zero difficulties are 
I 
introduced and completed in Grades V and VI. 
I 34 
I 
I TABLE VIII 
NUMBER OF S~ATES RECO'ln1ENDING FRACTIONS 
~OR GRADES I TO VI 
I 
I 
! 
t_. ·: .- :.: ... ; (~ ; ~ .: l. [:::~ ~ ... ~. I I II III. IV v VI t.' _L 
Concepts of I I 
1/2 I 22 2'7 30 24 
1/3 I 13 29 23 1/4 9 24 30 23 
1/5 16 22 
1/6 19 
1/8 20 
1/9 11 
1/16 3 
Addition and 
Subtraction of' 
Like 17 31 
Unlike 2'S 
Simp'le Mixed 5 29:' 
Mu1tipl.ic'8.tion ot:· I 
:r.raction by 
J!'.racti on. I 15' Mixed Number' 14 
·Whole Numl'rer· 14 
D1v1don of' frac• 
I ti.OD 1bJyr ilr a ct:tol!ll I 30'· 
Whole Numll.ev· 30 
Mixed Number' 29 
Reduetion 4 23 
cancellation '1l 15· 
Checking 11 
Ratio Idea 7/ 
Oomp'letion ot.· trac• 
-
tiona: 
Addition: 30· 
Subtraction 30: 
:Mill tip~i e:a ti on 30 
Fractions-.. It may be .noted from Table VIII that most 
courses of study begin developing concepts of simple fractions, 
such as 1/2 and 1/4, in Grade I and from these progressing to 
the more difficult ones through Grades II, III, and IV. 
Formal work in the addition and subtraction of fractions 
is placed in Grade Y\/by most of the states, although 17 (53 per 
c~nt) of the states introduce addition and subtraction of like 
fractions in Grade IV. Five (16 per cent) of the latter even 
recommend the addition and subtraction of simple mixed frac-
tions in Grade IV. 
Approximately half of the courses allocate the multi-
plication of fractions to Grade V with the remaining postponing 
it to Grade VI where it is taught in conjuntion with the 
division of fractions, According to the courses examined all 
work with fractions is completed 1n Grade VI. 
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TABLE IX 
NmlBER OF STATES RECOMMENDING THE TELLING OF 
- TIME IN GRADES I TO IV 
Gr. I Gr. II Gr. III Gr. IV 
Clock 
Hour 26 28 I Hour 16 27 13 
4 Hour 12 12 
5 Min. 14 ll 
l Min. 12 
24 Hours 15 
Time 13 
A.M., P.M. 9 
Calendar 
Days 22 29 23 
Weeks 28 22 
Months 15 28 21 
Years 18 17 
-
Telling Time. Table IX indicates that the use of the 
clock and calendar is begun in most states in Grade I and 
continued to Grade IV. 
Decimals. This analysis indicated that curriculum writ-
ers are of the opinion that the concept of decimals should be 
developed in the lower grades through the reading and v~iting 
of United States money in decimal form. The majority of the 
courses studied recommended that all formal work in the use of 
decimals in the four fundamental processes be alloted to Grade 
VI. 
Problem Solving. The purpose of the arithmetic program 
is to develop in children the ability to apply their knowledge 
of the fundamental processes to the solution of problems arising 
out of everyday living. 
The courses of study examined reveal that skill in 
problem solving is developed by stages progressing gradually 
from verbal problems solved by the manipulation of concrete 
materials to written problems requiring several steps in reason-
ing prior to actual computation. 
BASIC IDEAS UNDERT.JYI:NG COURSES OF STUDY 
In order to present at a glance a picture of the basic 
ideas underlying the courses of study examined and the place 
where each idea is specifically cited Table X was constructed. 
The following is an example drawn from the preliminary 
table showing the number of different places in which the basic 
idea "Provision for Individual Differences" was expressed by the 
various states: seven--the introduction; four--suggestions to 
teachers; three--general content; three--guiding principles; 
two--foreword; two--point of view; one--overview; one--aims; 
one--general objectives; one--specific objectives; one--philQs-
ophy; and one--general statement. 
Since this manner of showing the exact location of each 
idea would entail the use of a key tr~t was too involved for 
clarity and understanding, it was decided to discard this plan 
in favor of one employing a simpler key. This was accomplished 
by combining two or three closely related sub-divisions on the 
courses of study into a single category. 
All statements expressed as Guiding Principles, Philoso-
phy, and Overview are noted on the table as "Point of View". 
"Introduction" was used to indicate ideas expressed as the Fore-
word, General Statement, and the Introduction. "Suggestions to 
Teachers" refer·red to any statement in the General Content sug-
gesting methods and materials. Grade Objectives, General and 
Specific Objectives, and Aims are all grouped under the single 
heading "Objectives". This reduced the number of places where 
the basic ideas are expressed to the four indicated on Table x. 
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TABLE X 
SECTIONS OF THE COURSES OF STUDY EXAMINED WHEREIN THE 
UNDERLYING PRINCIPLES WERE EXPRESSED 
Pl'ovision Goncrete 
Drill .for Experienc:es 
Meaningful after Individual tor 
States Approach Understanding Differences Understanding 
Ark. ST ST 
Ooloe I I ST ST I 
Conn. l PV J PV PV PV t Del. I i I~ ll I -Fla. ST ST ST' ST Idaho I I I I 
Ille PV ST PV PV 
Ind. ST ST ST . ST 
I :owa I PV li I 
Kan. I I ST I 
La. ST I I ST 
Me. ST ST ST ST 
Mass~ I I I I 
Minn~ I ST ST I 
Miss. I I PV PV 
Mo. · I :L I 
Neb• I I 
Nev. 0 0 0 
N.H. I I I I 
N.Mex. ST ST ST 
N.Y. I I. I I I . N.D. I 0 I 0 0 
Ohio PV I I I 
Ore. PV PV PV PV 
Pa. I I . I I 
Tenn. ST ST lL ST 
trtah ST ST ST ST 
vt• I ST 0 0 
Va. I ST 
Wash~ 
Wise. PV PV PV PV 
Wy;o. 
' 
0 PV PV PV 
,, 
I !--Introduction 0--.Gb 1$ct1've PV--Point of View ST--Suggestions to Teachers I 
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TABLE X ( c:ont.) 
SECTIONS OF THE COURSES OF STUDY :EXAMINED WHEREIN THE 
UNDERLYING PRINCIPLES WERE EXPRESSED 
. 
Importance ~od 
of Sequential Econom:t.c· Work 
States Readiness Development Integration Efficiency Habd.ts; 
Ark • . 
Colo. I ST I I I 
Conn. ST ST ST 0 
Del. 
Fla. ST ST ST 
Idaho I . ST I ST I 
Ill~ ST ST ST I ST 
Ind. ST 0 ST 
Iowa I 0 
Kan. 0 ST 
La~ I ST ST 
Me. ST ST ST 
Mass· ~ I I I I. 
Minn. PV PV ST 0 0 
Miss. PV I I 
Mo. ST I 
Neb~ I 
Nev. 0 
N.H • I . I . I 
N.Mex. ST I 
N.Y. ST ST I . 
N.D. ST ST 
Ohio PV I . l 0 
Ore. PV PV 0 
Pa. ST ST 0 0 
Tenn. I ST 
trtah ST ST ST ST ST 
Vt. 0 PV S.T 0 0 
Va. 
Wash. 0 
Wise. ST PV ST 0 0 
Wyo. PV PV 0 0 
!--Introduction a--Objective PV--Point of View 
ST--Suggestions to Teachers 
TABLE X (Cont.) 
SECTIONS OF THE COURSES OF STUDY EXAliTNED WHEREIN THE 
UNDERLYING PRINCIPLES WERE EXPRESSED 
J Under-standing 
of 
Mathematical ~il Teacher Social 
Statea Vocabulary Motivation 
Ark. 
Colo. 
Conn. 
Del. 
Fla. 
Idaho 
Ill. 
Ind. 
Iowa 
Kan. 
La. 
Me. 
Mass~ 
Minn. 
Miss. 
Mo. 
Neb. 
Nev. 
N.H. 
N.Mex. 
N.Y. 
N.D. 
Oh:to 
Ore. 
Pa. 
Tenn. 
Utah 
Vt~ 
Va. 
Wash. 
Wise. 
Wyo. 
I 
PV 
ST 
I 
PV 
I 
I 
ST 
0 
I 
I 
I 
ST 
ST 
0 
I 
PV 
I 
ST 
ST 
0 
0 
ST 
!--Introduction 
I 
PV 
I 
PV 
0 
0 
ST 
I 
ST 
I 
I 
ST 
0 
PV 
I 
0 
ST 
ST 
0 
PV 
PV 
0--Bbjective 
Evaluation Evaluation Utility 
ST 
ST 
ST 
I 
I 
I 
I 
PV 
ST 
0 
0 
0 
ST 
I 
ST 
I 
PV 
ST 
PV 
ST 
I 
ST 
I 
ST 
ST 
I 
I 
I 
I 
I 
PV 
ST 
ST 
ST 
ST 
PV 
0 
Pv--p·oint of View 
ST 
I 
0 
I 
ST 
I 
PV 
0 
I 
0 
ST 
ST 
I 
0 
I 
I 
I 
0 
I 
ST 
S.T 
ST 
PV 
0 
ST 
I 
ST 
0 
ST 
0 
0 
PV 
ST--Suggestions to Te_§lchers 
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TABLE X (Cont.) 
SECTIONS OF THE COURSES OF STUDY EXAMINED WHEREIN THE 
UNDERLYING PRINCIPLES WERE EXPRESSED , . 
Mastery o:t· Intelligent Appreciation Estimating Fundamental Approach to of and·. States: . Processes Problem Solving Nwnber System Checking 
Ark • . ST 
Colo. I S.T I ST Conn. I 0 0 ST 
Del. I I I 
- I Fla. ST ST I Idaho I I ST 
Ill~ ST ST PV ST 
Ind. 0 ST 0 
Iowa I. I 0 
Kart. ST ST ST ST 
La. I I I ST 
Me. ST ST ST 
Mass. 1 -
Minn. 0 ST ST ST 
Miss. ST ST 
Mo. 0 0 0 
Neb. 
Nev. 0 0 
N~H. I I I I . 
N.Mex. I 
N.Y. ST ST 
N.D. ST ST ST 
Ohio PV I PV I Ore. PV PV PV PV 
Pa. 0 0 0 
Tenn. ST ST SIT' ST 
Utah ST ST ST 
Vt~ ST 0 0 0 
Va. ST ST ST 
Wash. 0 0 0 0 
Wise. 0 0 ST 
Wyo. 0 0 ST ST 
!--Introduction o--Objeetive PV--Point of View 
ST•-Suggestions to Teachers 
I 
I 
I 
The following is a summary of the findings revealed by 
Table X. It describes the location of each item in the courses 
examined and ·it gives the frequency count for each item. 
Social Utility or social application of number appeared 
in each of the thirty-two courses examined proving that all 
curriculum builders feel that arithmetic experiences should be 
based on life's needs. The following indicates where the thirt 
two state courses expressed this idea: ten:.: (31 per cent) of th 
courses stated it in the Introduction; ten (31 per cent) of the 
courses in Suggestions to Teachers; nine (28 per cent) as 
Objectives; and three (19 per cent) as Point of View. 
~ntelligent Approach to Problem Solving as one of the 
ultimate goals of a successful arithmetic program was accepted 
by thirty-one (97 per cent) of the states and set forth by them 
in the following sections of their courses of study. Fourteen 
(44 per cent) of the states advocated this under Suggestions to 
teachers; eight (25 per cent) under Objectives; e:lght (25 per 
cent) in the Introduction; and one (3 per cent) under Point o~ 
View. 
Meaningful arithmetic instead of mechanical is an 
accepted theory of thirty (94 per cent) of the states and ap-
pears in the Introduction of sixte~n (50 per cent) of the 
courses; under Suggestions to Teachers in seven (22 per cent); 
as Point of View in five (16 per cent); and as Objectives in 
two (6 per cent). 
Though two states, Arkansas and Washington, do not 
specifically mention the meaningful approach to arithmetic in 
any part of their courses of study the writers inferred from 
the treatment suggested in their grade outline and teaching 
procedures that the development of understanding underlies their 
program to some extent. 
Drill after Understanding is also specifically mentioned 
by thirty(94 per cent) of the states. It is stated as Sugges-
tions to Teachers in twelve (37.5 per cent) of the courses; in 
the Introduction of eleven (34 per cent); as Point of View in 
five (16 per cent); and as Objectives in two (6 per cent). 
While Provision for Individual Differences is upheld as 
basic to all phases of learning only twenty-eight (88 per cent) 
of the courses specifically state their acceptance of this 
principle. Most of these or twelve (37.5 per cent) of the 
courses mention this idea in the Introduction; seven (22 per 
cent) in the Suggestions to Teachers; six (19 per cent) as 
Point of View; and three (10 per cent) as Objectives. 
Twenty-seven (84 per cent) of the states maintain that 
the school should provide Concrete Experiences for Understand-
ing in all phases of arithmetic instruction. This idea is pre-
sented by eleven (34 per cent) of the states in the Introduc-
tion; by eight (25 per cent) as Suggestions to Teachers; by six 
(19 per cent) as Point of View; and by two (6 per cent) as 
Objectives. 
74 
Mastery of Fundamental Processes is offered as one of 
the goals of the arithmetic program by twenty-six (81 per cent) 
of the states. Nine (28 per cent) of the states cite this unde 
Suggestions to Teachers; eight (25 per cent) as Objectives; 
seven {20 per cent) in the Introdu~tion; and two (6 per cent) 
as Point of View. 
The importance of Teacher Evaluation as a teaching aid 
in adapting the program to class needs is stressed by twenty-
five ('78 p-er cent) of the states. Of these, eleven (34 per 
cent) of the states express this view in the 8uggestions to 
Teachers; nine ('28 per cent) in the Introduction; four ('12.5 
per cent) as Point of View; and one (3 per cent) as Objectives·. 
Twenty-three (72 per cent) of the courses contain the 
belief that an Understanding of Mathematical VocabularJ[ is 
necessary for successful work in arithmetic. Nine (28 per 
cent) of the states emphasized this principle in the Introduc-
tion of their courses; seven {22 per cent) under Suggestions to 
Teachers; four (12.5 per cent) as Objectives; and three {10 per 
cent) as Point of View. 
Motivation~ Sequential Development, Integration, and 
Estimating and Checking are recommended as basic to their pro-
gram by twenty-one {65 per cent) of the different states. The 
location of these ideas in the courses is as follows; The need 
for Motivation is expressed by six (19 per cent) of the states 
in their Introduction; by five (16 per cent) under Suggestions 
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to Teachers; by five as Point of View; and by five as Objec-
tives. Sequential Development was advocated by eleven (34 per 
cent) of the states under Suggestions to Teachers; by five 
(16 per cent) in the Point of View; by three (10 per cent) in. 
the Introduction; and by two (6 per cent) as Objectives. The 
Integration of arithmetic with other subject matter areas is 
suggested by twelve (37.5 per cent) of the states under Sug-
gestions to Teachers; by eight (25 per cent) in the Introduc-
tion; and by one (.3 per cent) in the Point of View. .Estimating 
and Ohecking answers as an integral part of problem solving is 
mentioned by fourteen (44 per cent) of the states as Sugges-
tions to Teachers; by four (12.5 per cent) in the Introduction; 
by two (6 per cent·) as Objectives; and by one (3 per cent) as 
Point of View. 
That an Appreciation of the Number System and its use-
fulness in many aspects of living should be developed in the 
child is emphasized as an important factor in arithmetic learn-
ing by twenty~ (62.5 per cent) of the courses. Of these, seven 
(22 per cent) stat~ this as an Objective; six (19 per cent) as 
Suggestio~s to Teachers; four (12.5 per cent) in the Introduc-
tion; and three flO' per cent) as Point of View. 
While Readiness is deemed essential to successful learn-
ing, only nineteen (59 per cent) _of the states acknowledge its 
importance. Recognition of its value is expressed by nine (28 
per cent) of the states under Suggestions to Teachers; by five 
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(16 per cent) in the Introduction; by three (10 per cent) as 
Point of View; and by two (6 per cent) as Objectives. 
The instilling in children of Good Work Habits of accur-
acy, speed, and neatness is considered a desirable outcome by 
seventeen (53 per cent) of the states. This view is expounded 
by nine (28 per cent) of the states under Objectives; by four 
(12.5 per cent) in the Introduction; and by four (12.5 per 
cent) under Suggestions to Teachers. 
Economic Efficiency is accepted by sixteen (50 per cent) 
of the states as a phase of consumer education vital to success-
ful living as adults. This principle is expressed by six (19 
per cent) of the states in the Introduction; by six (19 per 
cent) under Objectives; by three (10 per cent) under Sugges-
tions to Teachers; and by one {3 per cent) as Point of View. 
It is evident from this study that Pupil Evaluation is 
not considered an integral part of the arithmetic program by 
most states. Only twelve (37.5 per cent) of the states mention 
this idea as being basic to their course. Of these, four 
(12.5 per cent) of the states include it in the Introduction; 
four ( 12:;s per cent) under Suggestions to Teachers; three ( 10 
per cent) under Objectives; and one (3 per cent) under Point or 
View. 
From the table it is evident that with the exception of 
the last two items, namely, Economic Efficiency and Pupil Eval-
uation, every other idea is expressed by more than half of the 
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states in some form as basic to their program of instruction 
in arithmetic. 
The omission of an idea or principle, however, does not 
indicate that it is entirely overlooked or neglected in the 
arithmetic program. Verification of this is offered by a 
comparison of the philosophy regarding Mathematical Vocabulary 
as shown on Table X with the extent of treatment allotted to it 
in the general content of the courses as indicated by Table I. 
This comparison reveals that though only twenty-three states 
emphasize the necessity for developing an understanding of 
arithmetical terms, nevertheless, twenty-five states gave pre~ 
scribed lists of terms to be learned at the various grade lev-
els. 
By the same token, the mere mention of a basic idea or 
principle does not signify that it is fully endorsed and devel-
oped in the course of study. Confirmation of this fact is 
offered by the comparison of Provision for Individual Differ-
ences on Table I with the philosophy regarding ·this item as 
shown on Table X. It is noted that though twenty-eight states 
recognize the necessity for providing for the needs of the 
individual, in the analysis of the general content only twenty-
seven states made specific suggestions of materials and methods 
for accomplishing this. 
Finally, it was discovered that in some cases where no 
mention was made of an item in the philosophy a very detailed 
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treatment of the item was offered in the general content. 
CHAPTER V 
SUMMARY AND CONCLUSIONS 
The purpose of this study was to analyze the general con• 
tent, grade placement, and philosophy of state courses of study 
in arithmetic for grades one through six in order that an over-
all picture of the current trends in arithmetic might be of-
fared. 
Literature on curriculum revision and recent studies in 
arithmetic which had a direct bearing on thi~ ,. s~tudy were re-
viewed and sunnnarized. 
Then a careful examination of the thirty-two state :>:,' 
courses of study was made to determine their actual format. 
The following checklist was utilized for this purpose: 
1. Stated Philosophy 
2~ Directions for Teaching 
3. Provision for Individual Differences· 
4. Sequential Development 
5. Units 
6. Enrichment Material 
7. Integration 
8~ Evaluation 
9~ Research 
10~ Vocabulary 
11. Objectives 
. 12~ Evolution of the Number System 
13. Remedial Measures 
14. Bibliography 
15. Grade Placement Outline 
On the basis of this table the writers determined the 
presence of and extent of treatment of each item in the courses 
of study. 
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Next, charts were devised to show the grade placement 
of arithmetical topics as suggested by the courses. (See Appen-
dix B) From these, summary tablles were drawn up, analyzed, and 
the findings recorded. 
The final step in this study consisted of an analysis ot' 
the philosophy underlying the courses. 
SUJII'IARY OF FINDINGS 
In this analysis certain trends in arithmetic have be-
come evident. First of all, it has been noted that the major-
ity of the courses of study in arithmetic, published since 
1939, are fairly consistent in the following respects. 
Most of the courses of study follow the same general 
pattern. Thei r make-up or general content is very similar, as: 
Table I will verify. The only difference appears in the degree 
of treatment given to the various topics by the individual 
states. ·some of the courses offer very specific and detailed 
suggestions for experiences, methods, and materials for the 
best teaching results while others, though containing the same 
format, are very brief and sketchy in their treatment of each 
topic. The latter seem to leave the entire application of the 
course up to the intelligence and discretion of the teacher. 
They seem to be more prescriptive in nature than suggestive in 
that they m:ere~y give an outline of work to be taught in the 
grade. 
In the format of the courses the following trends are 
noted: 
1. All curriculum builders offer grade placement charts 
or outlines or the suggested content to be covered by the teach-
,er of the grade. Where no chart or outline is provided a spe-
cific list of grade objectives or standards of attainment are 
presented. 
2. Thirty ·courses of study contain statements of the 
basic ideas governing their program or instruction either in a 
section designated as "philosophy" or in the general content of 
the course. This shows that curriculum builders of today recog-
nize the need for setting down the principles which should guide 
the teacher in the presentation of subject matter. 
3. - Directions for teaching with detailed suggestions or-
methods and-materials appear in twenty-eight of the courses or· 
study. It is apparent that most curriculum makers seek to 
assist the teachers, e.s.pecially the newcomers in the field, by 
outlining for them those methods which they consider as the best 
approacheD to the various phases or arithmetic. 
4. It is~also noted that provisions for individual di:r-
:rerences or suggestions :ror car~·ng fo:t> individual pupil needs 
are included in most courses or study. In connection with 
these, a teacher evaluation program :ror diagnosing dif'ficulties 
and for checking the results of the teacher's instructional 
program are outlined by twenty-seven courses of study. 
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Remedial measures for eliminating difficulties and for 
improving teaching procedures are also recommended. This re-
veals that cur~iculum writers realize that attention must be 
given to the varied needs, interests, and abilities of the 
individuals in a group. 
5. Another fairly common practice found in the courses 
examined is the integration of arithmetic with other subject 
matter fields by means of units, enrichment materials such as 
songs, games, and audio-visual aids. 
Arithmetic is no longer considered an isolated subject 
by twenty-three of the courses of study. More than half of the 
courses suggest units and enrichment materials to be used to 
integrate arithmetic with other sUbject matter areas. 
6. The sequential development of topics is presented by 
all of the courses of study examined showing that the curricu-
lum builders advocate mastery through a step by step develop-
ment of each phase of arithmetic. 
?. Most courses or study contain lists of either gener-
al, specific, or grade objectives. These objectives express 
the goals which the curriculum writers expect the teacher to 
aim at and around which the program is to revolve. 
8. Graded vocabulary lists are prescribed for the 
assistance of the teacher by more than half of the courses. 
9. A bibliography of reference materials, books, and 
research studies as well as books suitable ~or children are 
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included in twenty-one of the courses of study. 
Another point of similarity is evidenced in the grade 
placement of topics. Even though the recommendations concern-
ing any given topic are not endorsed by each and every state, 
a glance at Tables II to IX reveals that there is no sharp 
cleavage among the states ori any given topic either. The major-
ity of the states seem to favor much the same gradation for the 
arithmetic topics, especially such major and controversial top-
ics as when to begin addition with carrying, where to introduce 
division by two digit divisors, and the advisability and advan-
tage of teaching the long form of division with one digit div-
isors. The summary tables also show the frequency or appear-
ance of a topic in a given grade. These are intended to indic• 
ate the number of state courses recommending the placement of 
the various topics. 
As to the point of view or philosophy underlying the 
arithmetic courses, it was made apparent by this investigation 
that the same ideas form the basis for all the courses of study. 
The major point of dissimilarity lies in the manner in which 
these ideas are expressed or expounded by the curriculum build-
ers. Like Chapman,±/ it was found that the philosophy underly-
ing the courses was implied in the aims, objectives, general 
content of the cours.e, and many other places rather than stated 
as philosophy or point of view under such a designated section. 
1 Chapman. ~· £!!•• PP• 30-64 
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The following is an annotated list of the basic ideas and 
the per cent of frequency of each as revealed by an analysis of 
Table x. 
1. Social Application. (100%) The application of num-
ber to the solution of problems arising from real-life situa-
tions is the accepted point of view of all the courses examined. 
2. Intelligent Approach to Problem Solving. (97%) All 
but one of the courses of study express the view that arithmetic 
teaching should develop the ability to apply intelligently the 
facts, processes, and principles learned in the solution of 
problems. 
3. Meaningful Approac~. (94%} The general belief 
among curriculum writers is that all phases or arithmetic should 
be developed meaningfully. Emphasis should be placed on mean-
ing and understanding rather than on mechanics and memory. 
4. Drill after Understanding. (94%) There is a general 
tendency among curriculum builders to advocate the postponement 
of drill for automatic responses or mastery until understanding 
has been developed. 
5. Provision for Individual Differences. (88%) Twenty-
eight of the courses recognize the importance of having the 
teacher make provisions for individual needs in the planning of 
her program. 
6. Concrete Experiences for Understanding. (84%) 
Twenty-seven courses specifically state that understanding can 
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only be developed by the use of concrete materials in life-like 
si tua ti ons. 
7. Mastery of Fundamental Processes. (81%) Arithmetic 
teaching should aim to develop a high degree of accuracy and 
speed in the four fundamental processes. This is an accepted 
principle of twenty-six of the courses of study. 
B. Teacher Evaluation. (78%) It is the expressed be-
lief of twenty-five courses of study that testing is a very 
valuable instrument of teaching since it indicates progress that 
has been made and points out s-pecific weaknesses of a class or 
an individual. 
9. Understanding of Mathematical Vocabulary. (72%) 
Twenty-three of the courses examined imply that a knowledge of 
the vocabulary of arithmetic is necessary for understanding and 
much attention should be focused on this phase. 
10. Motivation. (65%) Stimulation of an interest in 
number is a prime requisite of effective teaching. Twenty-one 
of the courses recommend that teachers provide pupils with many 
and varied useful experiences requiring a knowledge of number. 
11. Sequential Development. (65%) Twenty-one courses 
of study indicate that ari tlnnetic learning is facili ta.ted when 
the mathematical processes are arranged in logical steps or 
levels of difficulty. 
12. Integration. (65%) The opinion of the writers of 
twenty-one courses of study is that arithmetic should be inte-
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grated with other subject matter areas to show its social use-
fulness. They advise the teacher to employ units as a means 
of showing the many places where number knowledge is necessary. 
13. Estimating and Checking. (65%) Twenty-one courses 
mention the value of teaching pupils to evaluate their own work 
by estimating answers and checking them especially in problem 
solving. 
14. Appreciation of the Number System. (62.5%) Anoth-
er accepted principle is that the arithmetic program should 
develop in children an appreciation of the role of number in 
social and industrial life. 
15. Importance of Readiness. (59%) Only nineteen of 
the courses examined mention the need for readiness prior to 
the introduction of any new phase of learning. 
16. Good Work Habits. (53%) Seventeen courses agree 
that the teacher should develop habits of speed, accuracy, and 
neatness in the pupils. 
17. Economic Efficiency. (50%l Half of the courses 
examined recommend the need for educating pupils as the consum-
er pop1.1lation of the future. 
18. Pupil Evaluation. (37 .5%) Children should be 
encouraged to evaluate their own work and progress according 
to twelve of the courses examined. 
CONCLUSIONS 
It is not the purpose of the writers in thi·s investiga-
tion to evaluate and appraise the practices, ideas, or teaching 
methods suggested by the courses -of; study which were analyzed. 
The aim of this study is to present a composite picture of the 
trends in arithmetic by setting forth in tabular form the data 
gleaned from this analysis. 
It is hoped that the findings of this study may assist 
local curriculum committees in adapting their instructional 
programs to the present day needs of their pupils by providing 
them with background material on what the state courses of 
study contain and suggest. It is further desired that this 
study will aid them in selecting. suitable procedures and mater-
ials for the improvement of their program. 
At this ppint the writers wish to caution against the 
danger of adopting any practice or basic idea found in the 
courses examined because of the frequency of its appearance. 
Frequency of appearance does not imply that a suggested place-
ment of a topic or a certain teaching procedure is of value 
and should be included in a new course of study. Frequency of 
appearance or similarity of principles and practices may merel7 
indicate, writes Bruner, that "Blind imitation seems to have 
been the guiding principle in the preparation of hundreds of 
courses.nl/ Pupil needs and experimental testing of suggested 
- -. 
1 Bruner. op. cit. pp. 310-322 
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practices and not frequency of mention should be used as the 
criteria for selecting or evaluating suitable procedures or 
practices. 
SUGGESTIONS FOR FURTHER STUDY 
The writers feel that as a result of this study profit-
able research could be conducted along the following lines: 
1. To conduct a similar investigation, in a specific 
geographical area, using city courses of study in arithmetic 
and compare the findings with this study. 
2. To conduct an investigation of state courses of 
study in other subject matter fields such as reading, social 
studies, language arts, handwriting, etc., to discover current 
trends. 
3. To build a course of study in arithmetic using this 
analysis as background material. 
4. To conduct a survey to discover how many towns and 
cities adopt the state course of study and modify it to suit 
their ovm particular needs. 
5. To compare the stated philosophy in arithmetic with 
the general content to determine to what degree the content 
bears out the philosophy. 
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APPENDIX A 
SAMPLE OF LETTER SENT TO THE VARIOUS STATES 
Boston University 
School of Education 
84 Exeter Street 
Boston 16, Massachusetts 
February 12, 1950 
Maud J. Broyles 
Elementary Schools 
Department of Education 
Charleston, West Virginia 
Dear Madam: 
Graduate students under my direction are 
making an analysis of published courses of study 
for Arithmetic in the elementary school through 
Grade VI. 
Since my own particular field is that of 
elementary school arithmetic I am most interested in 
this undertaking. I would appreciate your sending 
me at the above address a copy of the Arithmetic 
Curriculum for the State of West Virginia through 
Grade VI. 
If there is any charge for this please 
bill me at this office. 
Sincerely yours, 
Robert ·L. Burch 
Professor of Education 
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CHART 1 
COUNTING IN GRADE I AS IT APPEARS IN S'l'...6..TE 
COURSES OF STUDY EXAJ:JliNED 
Rote Countin~Z. b Rational Ordinals Serial 
States l's 2'sl 3'sl 5's lO's Counting to Counting 
-
.. 
-
- -
! 
Ark. 1oo l 24 100 
Col. x j X 5th X 
Conn. X X x l X 5th Del. 25 24 24 lOth 
Fla. 100 20 100 100 31 31st 
Idaho X 20 100 100 X 5th X 
Ill. 100 20 I 100 50 l Oth X Ind. 100 X X X 
Iowa 100 50 50 100 X l Oth X 
Kan,.. 
I.,a. •• .. ~ 
100 24 100 X 3rd X 
Me . 10~1 100 6 5th 100 I"iass. X 
Iviinn. 100 X X X 
Iv.Liss. 100 100 X X 
Iv!o. 100 20 100 100 10 X 
Neb. 100 X 
Nev. 100 100 100 X 5th 100 
N .H. 100 100 X 100 
N .:rvr. 20 50 X 
N.Y. 100 X X X 31st 
N.D. 100 100 X 5th X 
Ohio X lOth 
Ore. 100 20 l 12 100 100 l Pa. l 100 20 100 100 6 6th X I TeY1..n. 100 I X 3rd X 
Utah 100 X 100 100 X 
Vt. 100 100 X i 5th Va. 30 30 30 
vlash. X X X X X 2nd X 
vase. X 50 5th X 
vlyo . 100 100 100 100 10 X X 
Totalt;l 15 2 15 16 23 24 20 
* Grades 4-7 
.A'Mentioned but not specified 
1-01: 
CHART 2 
COUNTING IN GRADE I I AS IT APPEARS IN STATE 
COURSES OF STUDY EXAMI1~D 
Rote Counting by Rational Ordinals Serial 
States l' s 2' s 3' s 51 s 10 ' s Counting to Counting 
- -
Ark. 100 100 100 
Col. 50 50 100 
Conn. X X X X X X 
Del. 100 100 100 100 100 
Fla. 100 100 100 100 100 
Idaho 100 100 X 
Ill. 100 100 100 100 31st X 
Ind. X X 
Iowa 1000 100 X 
Kan La . ~;t- 150 150 150 150 
Me. 100 100 100 100 
lVIass. X 
l11linn. 50 100 100 X 
Iviis s . X 200 200 200 X X X 
ivlo. 1000 100 100 3rd 
Neb. 500 100 100 100 lOth 
Nev. X 100 100 100 
N.H. X 100 100 100 X 
N.IVI. 100 100 100 lOth 
N.Y. 100 100 100 100 X 31 st 
N.D. 300 20 100 lOth 300 
Ohio X X 31st 
Ore. X X X X 
Pa. X 100 30 20th 
Tenn. 100 100 100 100 3rd 
Uta h 100 20 30 100 100 
Vt .. 500 100 50 X lOth X 
Va. 100 
viash. X X X X X X lOth X 
\r{isc . 200 100 100 100 X lOth 
Wyo. 100 100 100 
: 
To t a ls 24 26 6 24 22 10 17 5 
*Grade s 4-7 
Boston rr iv~-~ity 
Scl-- ~·..: l .... ,· ~<~ t ·, .. 
I !' ., 
... 
:102 
CHART 3 
COUNTING I T GRADE III AS IT APPEARS I N STATE 
COURSES OF STUDY EJ'JI.Ivi iJ:.J"ED 
- - ------ - - ---
Rote Countinf.:! by Rational Ordinals 
States l ' s 2's 3 ' s 4 ' s 5 ' s 10 1 s Counting t o 
- -
- -
'----
Ark. 1000 
Col. 
Conn. X X X 
Del. 
Fla. 100 100 100 100 
Idaho 1000 
Ill. 
Ind. 
Iovla 
Kan .. 150 150 150 150 
La, • ~"'I 
Me. X X X X X 
Mas s . 100 100 100 
Ivlinn. 
Miss. X X X X X X X 
~-
- 10. 1000 100 3rd 
Neb. X 
Nev. 
N.H . X X X X X X 
N . Ivi . 
N.Y. X X X X X X 
N.D. 
Ohio X X X X 
Ore. 
Pa . 40th 
Tenn. 1000 lOth 
Utah 1000 5th 
Vt. 
Va. 1000 
Vlash. X X X X X X X 
Wise. X X X 12th 
Wyo. X X 
·--·- -· --- ---·- - ·- -
Totals 9 11 7 6 ll 11 4 8 
..;. __ 
*Grade s 4-7 
--
~.03 
- --
- -- - -
----=- _---=-:;._~:;:.-=. 
- - - - -
_c_-=--
--
CHART 4 
THE READING AND Vffi i TING OF NUlvffiERS IN GRADE I 
AS SHOVIN IN COURSES OF STUDY .EXAIViiNED 
-
Reading Writing u.s. Money Roman Numerals 
States Numbers Numbers Reading vrri ting to 
Ark . 100 100 
Col. X X X 
Conn. 100 100 X 
Del. 
Fla. 9 9 X 
Idaho 100 100 X 
Ill. 100 100 X 
Ind. 100 100 
Iowa 100 100 X 
Kan. 50 
La.* 
Me. 100 100 X 
Iviass. 10 10 X 
Ivl inn. 100 100 X 
l~iss. 100 100 X 
Mo . 100 100 X 
Neb. 100 100 X 
Nev. 100 100 X 
N.H. 100 100 X 
N .Jvi. 50 50 
N.Y. 100 100 X X 12 
N.D . 100 100 X 
Ohio X X 
Ore. 100 100 X 
Pa. 100 X 
Tenn. 100 100 
Utah 100 X X 
Vt. 100 100 X 
Va. 9 9 X 
viash. 9 9 X X 
Viisc. 100 25 X 
Wyo. 100 100 X X 
Totals 30 27 24 4 1 
i~Grades 4-7 
-
1.04 
-=--.~ - - ---
-
- = - - - -- - - - - -
CHART 5 
THE READING AND VffiiT ING OF NUMBERS IN GRADE II 
AS SHQ\iffi IN COURSES OF STUDY EXAiviiNED 
Reading Writing u~s. Mone_y Roman Numerals 
States Numbers Numbers Reading \'lri ting to 
Ark. 200 200 X X 
Col. 100 100 $1 $1 
Conn. 100 100 X - X 
Del. 100 100 12 
Fla. 200 200 X X X 
Idaho 100 100 X 
Ill. 100 100 X X 
Ind. 100 100 
Iowa 500 500 X X 
Kan. 50 50 X X 12 
La '.* 
Me. 300 100 $.25 $.25 
Iviass. X X 12 
~~inn. 100 100 X X 
lV11ss. 1000 1000 $1 12 
Ivlo. 100 100 X X 12 
Neb. 500 500 $.?5 JJ. '!P .25 12 
Nev. 1000 1000 *1 
.. !\1 
N.H. 100 100 .jjll . 11 12 
N.M. X X X · X 
N.Y . 100 100 X X 12 
N.D. 300 300 .! I ?!::; 'IP • -_,1 $ .. 25 
Ohio X X 
Ore . 1000 1000 $1 r,; l . ;;p 
Pa. 100 100 .¥. 25 $.25 'Jjl . -
Tenn. 100 100 X 
Utah 100 100 X 
Vt. 500 100 X 
Va. 100 100 $ .:?0 $ .?0 
Wash . 100 100 #l ~1 
v{isc. 500 300 · X X 
Wyo . 100 100 $1 $1 
Totals 31 31 27 21 10 
*Grades 4-7 
-
j 
1.05 
- - = - -= ==--- - --=----= --==-:=- - -=-==-==-- - --=--=--- --=-=--- -=-=--
-= - I= 
CHART 6 
THE READ I NG AND vi.RITING OF NU~ffiERS IN GRADE III 
AS SHO'iiN IN COURSES OF STUDY EXAMINED 
Reading \'lri ting U,.S •. , Mone_y Roman Numerals 
St a t es Numbers Numbers Reading Writing to 
Ark. 1000 1000 X X 
Col. 1000 1000 X X 12 
Conn. 1000 1000 X X 
Del. 1000 1000 X X 
Fla. 1000 1000 X X X 
Idaho 1000 1000 X X 12 
Ill. X X X X 
Ind. 1000 1000 
I owa 10,000 10,000 X X 30 
Kan. 1000 1000 
La.* 
Me. 9999 9999 X X 30 
Mass. 1000 1000 X X X 
Minn. 1000 1000 X X 12 
Miss. 9999 9999 X X 12 Mo. 9999 9999 X X 12 Neb. 1000 1000 li R> l Nev. 1000 1000 11 20 
N.H. 10,000 10,000 · X . x X 
N . Iv1 . 9000 9000 X X 50 
N.Y. 1000 1000 i lo $10 X N.D. 1000 1000 X X 20 
Ohio 1000 1000 X X 
Ore. 1000 1000 $10 $10 
Pa. 10,000 10,000 X X 20 
Tenn . 1000 1000 X X 12 
Utah 1000 1000 X X 12 
Vt. 1000 1000 X X 
Va. 1000 1000 X X 20 
Wash . X X X X 
Wise. 1ooo · 1000 X X 25 
":;vyo. 1000 1000 X X X 
Tota ls 31 31 29 29 20 
*Grades 4-7 
States 
Ark. 
Col. 
Conn. 
. Del. 
Fla. 
Idaho 
Ill. · 
Ind. 
Iowa Kan. 
La.. 
Me. 
Jl.'Ia ss. 
lVIinn. 
Miss. 
l4o. 
Neb. 
Nev. 
N .H. 
N .. M. 
N.Y. 
N.D. 
Ohio 
Ore. 
Pa. 
Tenn. 
Utah 
Vt. 
Va. 
Wa sh~ 
\Iliac. 
Wyo. 
Totals 
CHART 7 
THE ~.DING AND Vffi iTING OF NtlliffiERS IN GRADE IV 
AS SHOWN IN COURSES OF STUDY EXA1v1INED 
Reading and \'iriting u.s. iYlonev Roman Numerals 
Numbers to Reading Viriting to 
100,000 X X 50 
1,000,000 X X 100 
. X X X X 
100,000 X X 30 
100,000 .X X X 
1,000,000 X · X 50 
X X 
X X X X 
1,000,000 X X X 
1,000,000 X X 100 
1,000,000 X X 
1,000,000 X X 50 
100,000 X X X 
10,000 X X 30 
1,000,000 X X 30 
1,000,000 X X X 
1,000,000 X X 30 
10,000 X X X 
10,000 X X X 
1,000,000 X X 100 
10,000 . X X X 
1,000,000 X X 100 
1,000,000 X X 50 
10,000 X X 30 
1,000,000 X X 50 
1,000,000 X X 100 
1,000,000 X X 50 
10,000 X X 30 
1,000 X X 20 
1,000,000 X X 
X X X 30 
10,000 ' X x · 30 
32 31 31 30 
" 
1.06 
1.07 
- - - -====--=-= =--=-:.=-~-=---
- - -
CHART 8 
THE READING AND vffii TI NG OF NUMBERS I N GRADE V 
AS SHOWN IN COURSES OF STUDY EXAhi NED. 
-
Reading and viriting U,.S _,_ Ivlone_y Roman Numera ls 
States Numbers t.o Reading v'lri ting to 
·~ ·. 
-
Ar k . 1,000,000 100 
Col. 1,000,000,000 
Conn . X X X X 
Del. ' 100,000,000 X X 100 
Fla. 100,000,000 X X 
Idaho X 100 
Ill. X X 
Ind . X X X X 
Iowa . 1,000,000,000 X X X 
Kan . 1,000,000 X X 100 
I.e. . 1,ooo,ooo,ooo X X 1000 
Me . 1,000,000 X X 100 
Mass. 1,000,000 X X X 
i\.i i nn . 100,000 X X 100 
lUes. 1,000,000,000 1000 
Mo. X X X X 
Neb. X X X 1000 
.Nev. 1,ooo,ooo,ooo X X X 
!LH. 100 ,000 X X X N.M. X X X X 
N.Y. X X X X 
N.D. 1,000,000 X X 1000 Ohio 1,000,000 X X 100 Ore. X X X X 
Pa. 1 ,000,000 X X 100 
Tenn. 1,000,000 X X 1000 
Utah 1,000,000 X X 100 
Vt. 1,000,000 X X 100 
Va. 10~000 X X 
Wash . X X X X 
Wi s e . 
Wyo.* 
1,000,000 X X 100 
-
'. 
1
.rotals 31 26 26 28 
·-
I 
*No course of study f or grade s 5 and 6 
I 
1.08 
r--- -=--- ::-=-=,.- - -- -- - ---- --
- - - -- - - - ' 
CP..ART 9 
THE READING AND ViRITING OF NUMBERS IN GRADE .VI 
AS SHOWN IN COUHSES OF STUDY EXAMINED 
Reading and ~Y'riting u.s. l~onev Roman Numerals 
States Numbers to Reading \friting to 
Ark. 1,000,000,000 X X 
Col. 1,ooo,ooo,ooo 1000 
Conn. 1,ooo,ooo,ooo X 
Del. X X X 1000 
Fla~ X X X 
Idaho X X X 
Ill. 1,ooo,ooo,ooo X 
Ind. X X X X 
Iowa X X X X 
Kan. 1,000~000,000 1000 
La. 1,ooo,ooo,ooo X X 
Me. 10,000,000 X X 1000 
:tvla ss .. X X X 
Minn. 1,000,000 1000 
l'viias. 1,000,000,000 X X X 
Mo. X X X X 
Neb. X X X X 
Nev. X X X X 
N.H. 1,000,000,000 X X X 
N,M. 1,000,000 X X 1000 
N.Y. 1,ooo,ooo,ooo X X X 
N.D. - X X X X 
Ohio 1,ooo,ooo,ooo X X 1000 
Ore. 1,000,000,000 X X X 
Pa. 1,ooo,ooo,ooo X X 1000 
Tenn. 1,000,000 X X 
Utah X X X 1000 
Vt. 1,000,000,000 X X 
Va. 1,000,000 X X X 
Wash. X X X 
\·iisc. 
Wyo.* 
1,000,000,000 X X X 
·-
Totals _30 26 26 24 
. . 
*No course of ~tu_dy for gr a des 5 and 6 
CHART 10 
ADDITION AND SUBTRACTION FACTS RECOMMENDED FOR GRADE .I 
AS SHOWN D~ THE STATE COURSES OF STUDY EXAMINED 
Concrete experiences Mastery of 
with facts facts 
Sums 10 or Minuends 10 Sums 10 or Minuends 10 
States under or under under or under 
Ark. X X 
Colo. X X 
Conn. X X 
Del. X X 
Fla. X X 
Idaho · X X 
Ill. X X X X 
Ind. X X 
Iowa X X X X 
Kan. X X 
La.* 
Me. X X X X 
Mass. X X 
Minn. X X 
Miss. X X 
Mo. X X X X 
Neb. X X X X 
Nev. X X X X 
N.H. X X X X 
N.Mex. X X 
N.Y. X X X X 
N.D. X X 
Ohio X X X X 
Ore. X X 
Pa. 
Tenn. X X X X 
Utah X X 
Vt. X X 
va. X X X X 
Wash. X X X X 
Wise. X X 
Wyo. X X 
Total. 30 30 12 12 
* Grs. 4-7 only 
1.09 
1.10 
CHART ll 
STEPS IN ADDITION REC01{MENDED FOR GRADE II AS SHOWN 
IN STATE COURSES OF STUDY EXAMINED 
Facts Adding 
Under Over by Single Double u.s. 
States 10 10 Endings Column Column Money 
Ark. X X X 
Colo. X 
Conn. X X X X 
Del. X X 
Fla. X X X 
Idaho X X X 
Ill. X X X 
Ind. X 
Iowa X X 
Kan. X X X X 
La.* 
Me. X 
Mass. X 
Minn. X X 
Miss. X X X X 
Mo. X X X 
Neb. X 
Nev. X X 
N.H. X X X 
N.Mex. X 
N.Y. X X X 
N.D. X 
Ohio X X 
Ore. X X X 
Pa. X 
Tenn. X X X X 
Utah X X 
Vt. X X X X 
va. X X X X 
Wash. X 
Wiao. X X 
Wyo. X X X X 
I 
Total 13 1'7 '7 20 15 3 
* Grs. 4-7 
c==== -lr-o--==-==-==-=-- -- ==~-=~-====== ====================-= 
CHART 12 
STEPS IN SUBTRACTION RECOMMENDED FOR GRADE II AS SHOWN 
IN THE STATE COURSES OF STUDY EXAMINED 
Facts Facts Two Figure u.s. 
States Under 10 Over 10 Numbers Money 
Ark. X X X 
Colo. X 
conn. X X 
Del. X X 
Fla. X X 
Idaho X x(3) 
Ill. X .. .. X 
-
Ind. X 
Iowa X 
Kan. X X 
La.* 
Me. X 
Mass. X 
Minn. X X 
Miss. X X 
Mo. X X 
Neb. X 
Nev. X 
N.H. X X 
N.Mex. X X X 
N.Y. X X 
N.D. X 
Ohio X 
Ore. X X 
Pa. X 
Tenn. X X 
Utah X 
Vt. X X 
va. X X 
Wash. X 
Wiac. X 
Wyt;J. X X 
Total 14 1'7 17 3 
* Grs. 4-'7 only 
I 
1.:12 
--
- = -- ---
CHART 13 
STEPS IN ADDITION RECOMMENDED FOR GRADE III AS SHOWN 
IN THE STATE COURSES. OF STUDY EXAMINED 
2-3 Place Nos. 
Adding Carry- No Car- Columns 
Fact . by Single ing rying with u.s. 
states Mastery Endings Column 2 3 2 3 Gaps Money 
Ark. X X X X 
Colo. X X X X X 
Conn. X X X X X 
Del. X X X X 
Fla. X X X X X X X X 
Idaho X X X X X X X X X 
Iil. X X X X X X X X 
Ind. X X X X X X 
Iowa X X X X X X X X 
Kan. X X X X X X X X X 
La.* 
Me. X X X X X X X X 
Mass. X X X X X X X X X 
Minn. X X X X 
Miss. X X X X X X 
Mo. X X X X X X X 
Neb. X X X X X X 
Nev. X X X 
N.H. · X X X X X X X X 
N.Mex. X X l X X 
N.Y. X X X X X X X X X 
N.D. X X X X X X X X 
Ohio X X X X X X X X 
Ore. X X X 
Pa. X X X X X X X X 
Tenn. X X X X X X X X 
Utah X X X X X X X X 
Vt. X X X X X X X X 
va. X X X X X X X X 
Wash. X X X X X X X X X 
Wise. X X X X X X X X X 
Wyo. X X X X 
Tot!ll 31 23 27 26 20 30 20 14 18 
*Grs. 4-'7 only 
I 
1.:1.3 
CHART 14 
STEP~ IN SUBTRACTION RECOMMENDED FOR GRADE III AS 
SHOWN IN THE STATE COURSES OF STUDY EXAMINED 
2-3 Place Nos. With Gaps 
Facts fforrow- No Bor- Borrow- ,NO Bor- Check- u.s. 
sta:tea- Mastery ing rowing I 1ng 
. I rowing 1ng Money 
! 
Ark. X X l X Colo. X X X X X 
Conn. X X X X X 
Del. X X X j I I 
Fla. X X X I X 
X X 
Idaho X X X X X 
Ill. X X X 
Ind. X X X X X X X 
Iowa X X X X X I X X Kan. X X X 
' 
X X 
' 
X X 
La.* I 
Me. X X X X X X X 
Mass. X X X X X X X 
Minn. X X X X 
Miss. X X X X X 
Mo. X X X X X X X 
Neb. X X X X X X X 
Nev. X X X X X X X 
N.H. X X X X X X X 
N •. Mex. X X X 
N.Y. X X X X X X X 
N.D. X X X X X X X 
Ohio X X X X X X X 
Ore. X X X 
Pa. X X X X X X X 
Tenn. X X X X X 
Utah X X X X X 
Vt. X X X X X X X 
va. X X X X X 
Wash. X X X X X X X 
Wis. X X X X X X 
Wyo. X X X X X X X 
Total 31 _t;fif, 31 18 19 24 28 
* Grs. 4-7 only 
' 1.1.4 
- -
;-..=_.__-=----.=-=-==- =-==-=------=====-====:. 
--
-
----
-
.. 
--
CHART 11.5 
STEPS IN ADDITION RECOMMENDED FOR GRADE IV AS SHOWN 
IN THE STATE COURSES OF ST'UDY EXAMINED 
column addition 
Fact Digits u.s. 
States Mastery 1 2 3 4 5 Money Checking 
Ark. X X X X X 
Colo. X X X X X X 
Conn. X X X X X X 
Del. X X X X X X 
Fla.. X X X X X X X 
Idaho X X X X X X 
Ill. X X X X X X X 
Ind. X X X X X X 
Iowa X X X 
Kan. X X X X X 
La. X X X X X X X 
Me. X X X X X 
Mass. X X X X 
Minn. X X X X X X 
Miss. X X X X X X X 
Mo. X X X X X 
Neb. X X X X X X 
Nev. X X X X 
N.H. X X X X X X X 
N.Mex. X X X X X X 
N.Y. X X X X X X 
N.D. X X X X X 
Ohio X X X X X X X X 
Ore. X X X · x X X X 
Pa. X X X X X X X 
Tenn. X X X X X X X 
utah X X X X X X 
Vt. X X X X X X 
va. X X X X X X 
Wash. X X X X X 
Wise. X X X X X X X 
Wyo. X X X X X X X 
. ·-
Total 22 32 32 30 20 7 30 18 
\ 
-
1.1-5 
- "' 
CHART 16 
STEPS IN SUBTRACTION RECOMMENDED FOR GRADE IV AS 
SHOWN IN STATE COURSES OF STUDY EXAMINED 
·Fact Digi1s u.s. 
States Mastery 2 3 4 5 Money Checking 
Ark. X X X X X X X 
Colo. X X X X X 
Conn. X X X X X 
Del. X X X X X 
Fla. X X X X 
Idaho X X X X X X 
Ill. X X X X X X X 
Ind. X X X X 
Iowa X X 
Kan. X X X X X X 
La. X X X X X X 
Me. X X X X 
Mass. X X X X X X 
Minn. X X X X X 
Miss. X X X X X X 
Mo. X X X . X X 
Neb. X X X X X X 
Nev. X 
N.H. X X X X X X 
N.Mex. X X X 
N.Y. X X X X X X 
N.D. X X X X X X X 
Ohio X X X X X 
Ore. X X X X X X 
Pa. X X X X X X 
Tenn. X X X X X X 
Utah X X X X X X X 
Vt. X X X X X X 
va. X X X X X X 
Wash. X X X X X 
Wise. X X X X X X X 
Wyo. X X X · x X X 
" ., ~ 
Total 23 31 30 25 15 28 20 
---'-
IIIII....' 
1.1.6 
=·===oo== b·----=-~-== o=-=====-=o=====-=-=-~-~ ----- -========-- ===---=-= ====#===== 
CHART 17 
ADDITION AND SUBTRACTION FOR GRADES V AND VI AS SHOWN 
IN STATE COURSES OF STUDY EXAMINED 
Extension of Skills Checking 
States v VI v VI 
Ark. X X X X 
Colo. X X 
Conn. X X 
Del • . 
Fla. X X 
Idaho X X X X 
Ill. X X X X 
Ind. X X 
Iowa 
Kan. X X X X 
Le. • X X X X 
Me. X X X X 
Mass. X X X X 
Minn. X X 
Miss. X X 
Mo. 
Neb. X X X X 
Nev. X X X X 
N.H. X X X X 
N.Mex. X X X X 
N.Y. X X X X 
N.D. X X X X 
Ohio X X X X 
Ore. X 
Pa. X X X X 
Tenn. X X X X 
Utah X X X X 
Vt. X X X X 
Va. X X 
Wash. X X 
Wise. X X X X 
Wyo.* 
Total 28 26 20 19 
* Grs. 1-4 only 
! 
:1..1.7 
-- ---
- --
CHART 18 
MULTIPLICATION IN GRADES III AND IV AS RECOMMENDED 
IN COURSES OF STUDY EXAMINED 
~-3 Digits by 2 Digit Zero in 
Fa<ta ~ne Mult plier Multip ~er Multiplier 
States III IV III IV III IV III IV 
C.*N.Ci' c. N.c. c. N.c. c. N.c. 
Ark. 5's X X X X X X X 
Colo. 6 1 s X X X X X X X X 
Conn. 5 1 s 9's X X X X X X X 
Del. 5's lO's X X 
Fla. 6 1 s 12's X X X X 11 X X 
Idaho 3's 9's X X X X 
Ill. 4's s•s.. X X X X X X 
Ind. X 9 1 s X X 
Iowa s•a 9's X X X X X 
Kan. 3's 9's X X X , X X X X 
La. 5'• 9's X X X X X X 
Me. 5's 9's X X X X X X 
Mass. X X X X X X x ·- X X X X X 
Minn. 3's 9's X X 
Miss. 5' s 9 1 s X X X X X X X X 
Mo. 5's 9 1 s 
Neb. 3's 9 1 s X X X X X X 
Nev. 3's 9's X X X X X X X X X 
N.H. 5's 9 1 s X X X X X X X 
N.Mex. 5's 9's X X X X X X 
N.Y. s•s 9's X X X X X X X 
N.D. 9'• X X X X X X 
Ohio s•s 12's X X X X X X 
Ore. s•s 9'a X X X X X X 
Pa. 5 1 a 9's X X X X X X 
Tenn. lO•s X X X X X X 
Utah 5 1 s X X X X X 
Vt. 5's 9's X X X X X X 
Va. 6 1 s 9's X X X X X X 
Wash. X X X X X X X X 
Wise. 5's 9's X X X X X X 
Wyo. 5 1 s 9's X X X X X X X X 
Total 32 32 18 25 28 30 3 4 24 25 4 23 
* a--Carrying 
NO--No carrying 
- - - - - -
:1.1.8 
CHART l.~ 
MULTIPLICATION IN GRADES V AND VI AS RECOl~ED 
IN COURSES OF STUDY EXAMINED 
Review Short 
of' 2,3,4 Figure zero Method by 
Facts Multipliers Difficulty Checking 10,100,1000 
States v. VI v VI v VI v VI v VI 
Ark. X X X X X X 
Colo. X X X X X X X 
Conn. X X X X 
Del. X X 
Fla. X X X X X 
Idaho X X X X X X X X 
Ill. X X X 
Iowa X X X X X X X X X X 
Kan. X X X X X X X X X X 
La. X X X X X X X X X X 
Me. X X X X X X X X 
Mass. X X X X X X X X 
Miim. X X X X 
Miss. X X 
rn:o. X X X X X X X X X X 
Neb. X X X X X X X X X ' 
Nev. X X X X X X X X X X 
N.H. X X 
N.Mex. X X X X X X X X 
N.Y. X X X X X X X X X X 
N.D. X X X X 
Ohio X X X X X X X X 
Ore. X X X X X X 
Pa. X X X X X X X X X X 
Tenn. X X X X X X X X 
Utah X X X X X X 
Vt. 
va. X X X X X X X X X X 
Wash. X X X X X X X X 
Wise. X X X X X X 
Wyo.* 
Total 28 26 27 24 25 22 16 15 11 14 
.a. Grs • 1-4 only 
. 
1.:19 
- -~ 
-
CHART 20 
DIVISION IN GRADE III As RECOMMENDED IN 
COURSES OF STUDY EXAMINED 
2,3,4 Digits by 1 Long Form with 
States Facta Even Uneven Checking Single Divisor 
Ark. 5•s ' 
Colo. 6's X X X 
Conn. 5's X X 
.Del. 5's 
Fla. 6 1 s X X 
Idaho 3's X 
Ill. 4 1 s X 
Ind. 3•s 
Iowa 5's 
Kan. 3's X X 
La.* 
Me• 5 1 s X X X 
Mass. 
Minn. 3•s X 
Miss. 5 1 s X X 
Mo. 3's X 
Neb. 3 1 s 
Nev. 3's X X X 
N.H. 5•s X X X X 
N.Mex. X X X 
N.Y. 5 1 s X X X 
N.D. 3•s X X 
Ohio 5 1 s 
Ore. 5ts X 
Pa. 5's X X 
Tenn. 5's X X X 
Utah 5's X X 
Vt. 5's a X X X 
Va. 3's X X X 
Wash. 
Wise.i 5's X X 
Wyo. :: 5 1 s X 
! 
I 
Total 29 23 3 11 12 
* Grs. 4-7 onl7 
1.20 
-
- - -
CHART 21 
DIVISION IN .. GRADE IV AS RECOMMENDED IN 
COURS.ES OF STUDY EXAMINED 
2,3,4,5 Digits 
by Long Form 
~angle Divisor Check- for Sin.gle 2 Digit 
States Facts Even Uneven c.* N.c.* ing Divisor Divisor 
Ark. X 
Colo. 9 1 s X X X X 
Conn. 9's X X 
Del. 9's I X X X X X X 1o.u.~ Fla. 12's X X X X Idaho 9•s X X X X X 
Ill. a•s X X X 
Ind. 9•s X X X X 
Iowa 9 1 s X X X X X 
I Kan. 9's X X X X X ** La. 9's X X X X X 
Me. 9's X X X 
Mass. 9•s X X X X X X 
Minn. 9 1 s X X 
Miss. 9 1 s X X X X 
Mo. 9's X X X 
Neb. 9's X X X X X 
Nev. 9's X X X X 
N.H. 9's X X X X X 
N.Mex. X X X X X . 
** 
X 
N.Y. X X X X X X X X 
N.D. 9' 8 X X X X X X 
Ohio 9's X X X X X X 
Ore. X X X 
Pa. 9's X X X X X X 
Tenn. X X X X X .X X 
Utah X X X X 
Vt. 9's X X X X X X 
Va. 9 1 s X X X X X X 
Wash. X X X X X X 
Wiac. 9 1 s X X X X 
Wyo. 9's X X 
Total 30 32 25 '21 24 16 21 5 
* c.--carrying, N.c.--No ou.ryi11g 
** Either Form 
- - - - -
--
1:121. 
-
- - -
-
-
- -
.. 
CHART 22 
DIVISION IN GRADES V AND VI AS RECOM!JIENDED IN 
COURSES OF STUDY EXAMINED 
2-3 Digit zero 
Facta Divisors Checking Difficulties 
States v VI v Vl V VI v VI 
2 13 2 3 
Ark. X IK X X X X X X 
Colo. X X X X 
Conn. X X X X X 
Del. X X X X X X 
Fla. X X X X 
Idaho X X X X X X X 
Ill. X X X X X X X 
Ind. X X X X X 
Iowa X lx X 
Kan. X lx X X X 
La. X IX X 
Me. X X X X . X X 
Mass. X X X X X X X X 
Minn. X X X X X X 
Miss. X X X X 
Mo. X X X X 
Neb. X X X X X X X X 
Nev. X X X X 
N.H. X X X X X X X X 
N.Mex. X X X X X X X X 
N.Y. X X X X X X 
N.D. X X 
O~io X X X X X X X X X 
Ore. X X X X X X X X X 
Pa. X X X X 
Tenn. X X X 
Utah X X X X X X X 
Vt. X X X X X X X X 
va. X X X X X 
Wash. X X X X X X X X 
Wise. X X X X X 
Wyo.·~ 
Total 14 10 31 13 19 23 18 15 20 16 
* Grs. 1-4 only 
CHART 23 
CONCEPTS OF FRACTIONS AS RECOMMENDED FOR GRADES I, II, 
AND III IN STATE COURSES OF STUDY EXAMINED 
Grade I Grade II Grade III 
States' 1/2 1/4 1/2 1/3 1/4 1/2 1/3 1/4 1/5 
Ark. X X X X 
Colo. X X X X X X X 
Conn. X X X X X X 
Del. X X X X X X X 
Fla. X X X X X X X X 
Idaho X X X X X X X X 
Ill. X X X X X X X X X 
Ind.* 
Iowa X X X X X X X X 
Kan. X X X X X 
La..** 
Me. X X X X X X X 
Mass. X X X X X X X X 
Minn. X X X X X X X X 
Miss. X X X X X X 
Mo. X X X X X X X 
Neb. X X X X X 
Nev. X X X 
N.H. X X X X X X X X X 
N.Mex-. s X X X X X X 
N.Y. X X X X X X X X 
N.D. X X X X X X X 
Ohio X X X X 
ore. X X X X X X X X 
Pa. X X X X X X X X 
Tenn. X X X X X 
Utah X X X X X X 
Vt. X X X X X 
va. X X X X X X X X 
Wash. X X X X X 
Wise. X X X X X X X 
Wyo. X X X X X X X 
Total 22 9 27 13 24 30 2~ 30 16 
* some £orm in all grade a 
** Grs. 4-7 only 
1.22 
~.23 
CHART 24 
FRACTIONS IN GRADE IV AS RECOMMENDED IN 
COURSES OF STUDY EXAMINED 
Concept ot Addition Subtraction 
1 1 1 1 1 1 1 1 Simple Simple Reduc-
State a ~ 3' 4 '5' ~ ~ -go n- Like Mixed Like Mixed tion 
Ark. X X X X 
Colo. X ·X X 
Conn.* X X 
Del. X X X X X X 
Fla. X X X X X X 
Idaho X X X X X X X X 
Ill. X X X X X X X X X X X 
Ind. X X X X X X X 
Iowa* •' 
Kan. X X X X X X 
La.** 
Me. X X X X X 
Mass. X X X X X X 
Minn.* X X X 
Miss.* X X X X X X 
Mo. X X X X X X X X X 
Neb. X X X X X X X X 
Nev. X X X X X X X 
N.H. X X X X X X X X X X X X 
N.Mex'f' X X X X X X X X X X X 
N.Y. X X X X X X X X 
N.D. X X X X X X X X 
Ohio X X X X X 
or~. X X X X X X X X X X 
Pa. X X X X X X X X X X 
Tenn. X X X 
Utah X X 
Vt. X X X X X X 
Va. X X X X X X X X X X X X X 
Wash. 
Wise. X X X X X X 
Wyo. . · Extend Rea< ling . and 
Writing 
Total 23 23 23 22 19 20 ll. 3 17 5 16 5 4 
** Mentioned but not specified 
*Numerators larger than 1 
l.24 
CHAR.T 25 
FRACTIONS AS RECOMMENDED FOR GRADE V AS SHOWN 
IN COURSES OF STUDY EXAMINED 
Addition Multiplication 
and ot· Fraction by 
Subtraction Mixed Whole Cancel- Reduc-
State a Like Unlike Mixed Frac. Nos. Nos. lation tion 
Ark. X X X X X X X 
Colo. X X X X 
Conn. X X X X 
Del. X X X X X 
Fla. X X X X X X X X 
Idaho X X X X 
Ill. X X X X X X 
Ind. X 
Iowa X X X 
Kan. X X X X 
La. X X X X X X 
Me. X X X 
Mass. X X X X X 
Minn. X X X 
Miss. X X X X 
Mo. X X X X X X X X 
Neb. X X X X X X X X 
Nev. X X X X X X X 
N.H. X X X X X X X 
N.Mex. X X X X 
N.Y. X X X X X X 
N.D. X X X X 
Ohio X X X X X X X 
Ore. X X 
Pa. X X X X X X X 
.. Tenn. X X X X X X X X 
Utah X X X X 
vt. X X X X 
va. X X X X X X X X 
Wash. X X X X 
\Vise. X X X 
Wyo.* ,· · 
~ ... . 
Total 31 25 29 15 14 14 7 23 
* Grs. 1-4 only 
I 
1.25 
.. 
--
CHART 26 
FRACTIONS REOOMM~~DED FOR GRADE VI AS SHOWN IN 
STATE COli""RSES OF STUDY EXAMINED 
. 
Division of a 
Completion Fraction by 
of Mixed Whole Check- Cancel- Ratio 
States Add. Sub. Mult. No. Frac. No. ing lation Idea 
Ark. X X X X X X X 
Colo. X X X X X X 
Conn. X X X X X X 
Del. X X X X X X X X X 
Fla. X X X X X X X 
Idaho X X X X X X X X 
Ill• X X X X X X X 
Ind. X X X X X X 
Iowa X X X X X X X 
Kan. X X X X X X X 
La. X X X X X X 
Me. X X X X X X 
Mass;. X X X X X X 
Minn. X X X X X X X X 
Misa. X X X X X 
Mo. X X X X X X X X 
Neb. X X X X X X 
Nev. X X X X X X X 
N.H. X X X X X X X X 
N.Mex. X X X X X X 
N;,Y;. X X X X X X X X X 
N.D. X X X X X X 
Ohio X X X X X X X X 
Ore. X X X X X X X 
Pa. X X X X X X X X 
Tenn. X X X X 
Utah ' X X X X X X X X 
Vt. X X X X X 
va. X X X X X X X X 
Wash. X X X X X X 
Wise.- X X X X X X X 
Wyo.* 
; 
.. 
Total 30 30 30 29 30 30 11 15 7 
* Grs. 1-4 only . 
I 
1.26 
CHART 27 
TELLING TIME IN GRADE~ I AND II AS SHOWN IN STATE 
COURSES OF STUDY EXAMill&D 
Grade I Grade II 
rclock Calep.dar Clock Calepdar 
States Hr. tHr. Days Mos. Hr. tHr. tHr. Days Wks. Mos. Yrs. 
Ark. X X ' X X X X X X X 
Colo. X X X X X X X X 
Conn. X X X X X X 
Del. X X X I X X X X X X X 
Fla. X X X X X X X X X X 
Idaho X X X X X X X X X X X 
Ill. X X X X X X X X 
Ind.* 
Iowa X 
Kan. X X X X X X X X 
La. 
** Me. X X X X I X I X X X X 
l Mass. X X X X X ! X X X X 
'Minn. X X x l X 
Miss. X X X X X X X X 
Mo. X X X X X X X 
Neb. X X X X X X X X X X X 
N.H. X X X X X X X X X 
Nev. X · X X X X 
N.Mex. X X X X X X X X X 
N.Y. X X X X X X X X X X X 
N.D. X X X X X X X X 
Ohio-"'* X X X X X X X X X X 
Ore. X X X X X X X X X 
Pa. X X X X X X X X X X 
Tenn. X X X X 
Utah X X X X X X X X X X 
Vt. X X X X X X X 
va. X X X X X X X X 
Wash. X X X X X X X X X X 
Wis. X X X X X X X X X 
Wyo. X X X X X X X X X X X 
Total 26 16 22 .. 15 . 28· . 27 12 29 28 28 18 
*Some form in all grades 
** Grs. 4-7 only 
:1.27. 
- -
CHART 28 
TELLING TIME IN GRADES III AND IV AS SHOWN IN 
STATE COURSES OF STUDY EXAMINED 
GRADE III GRADE IV 
Clock Calendar Clock 
A.M. 
Hot~ 5 5 1 24 & 
States~ it Min. Time Days Wks. Mos. Yrs. Min. Min. Hours P.M. 
Ark. X 
Colo. X X X X X X X 
conn. X X ,._ X X X X X 
Del. X X X X X X X X X X X 
Fla. X X X X X 
Idaho X X X X X X 
Ill. X X X X X X X X 
Ind. 
Iowa X X X X ,, X ; 
' 
·Kan. X X X X X X X X ~ X x·. X 
La. X X X 
Me. X X X x · X X 
Mass. X X X X 
Minn. X X .·::X X X X X 
Miss. X X 
Mo. 
Neb. X X X X X X X 
Nev. X X X X X X X X 
N.H. X X X X X X 
N.Mex. X X X X X X X X X 
N.Y. 
N.·D. X X X X X X X 
Ohio X X X X X X X X X X X 
Ore. X X X X X X X X X X 
Pa. X X X X X X X X X 
Tenn. 
Utah X X X X X X 
Vt. X X X X X 
va. X X X X X X X X X 
Wash. X X X X X X X X X X 
Wise. X X 
Wyo. 
Total. 13 l2 14 13 23 22 21 1'7 11 12 15 9 
· ··<>: ···- · ~ • 
